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ABSTRACT 
This study examined individual variability in the strength of association between 
psychophysiological reactivity to trauma cues and clinician-rated PTSD symptoms in a 
sample of female survivors of sexual and non-sexual assault. PTSD is a heterogeneous 
disorder, and individual differences in symptom presentation and accompanying 
comorbidities may be accounted for by internalizing and externalizing latent 
temperament-based dimensions of psychopathology. The present study proposed that 
these dimensions may also account for heterogeneity in the association between 
psychophysiological reactivity and PTSD. Prior research has demonstrated that most 
individuals with PTSD display elevated psychophysiological reactivity when exposed to 
trauma reminders, although some do not. As well, research has shown that externalizing 
pathologies are typically associated with diminished psychophysiological reactivity to 
aversive cues whereas internalizing pathologies are associated with elevated 
psychophysiological reactivity. This study therefore employed structural equation 
 viii 
modeling to test hypotheses that externalizing and internalizing pathologies would 
display mitigating and enhancing moderator effects, respectively, on the prediction of 
PTSD by psychophysiological reactivity. To that end, confirmatory factor analysis first 
established a viable internalizing and externalizing model based on an array of clinical 
measures in one participant subgroup (n = 329) and then affirmed the reliability of the 
model in a second subgroup (n = 245). Structural equation modeling in the latter 
subgroup, in which PTSD was regressed on Internalizing, Externalizing, and 
Psychophysiological Reactivity factors as well as Internalizing by Psychophysiological 
Reactivity and Externalizing by Psychophysiological Reactivity moderator terms, 
revealed a significant moderator effect for externalizing but not internalizing pathology. 
However, the nature of the externalizing moderator effect differed from the hypothesized 
direction, with higher levels of externalizing pathology strengthening the association 
between PTSD and psychophysiological reactivity rather than weakening it. It therefore 
appears that variability in the association between PTSD and psychophysiological 
reactivity may be partially accounted for by individual differences in the externalizing 
dimension of psychopathology. As well, the psychophysiology of the externalizing 
dimension may also be marked by heterogeneity, with externalizing pathology being 
linked with increased rather than decreased psychophysiological reactivity among women 
who have experienced sexual or non-sexual assault.  
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Since the diagnosis of posttraumatic stress disorder (PTSD) was first included in 
the Diagnostic and Statistical Manual for Mental Disorders (DSM-III; American 
Psychiatric Association, 1980), considerable research has examined its prevalence, 
clinical expression, etiology, assessment methods, and treatment. Much of this work has 
emphasized the universality of posttraumatic responding, viewing PTSD as a syndrome 
with a universal set of defining features common across individual sufferers (Miller, 
2003). Along these lines, researchers have utilized psychophysiological measures to 
attempt to identify autonomic markers of PTSD that can distinguish those with PTSD 
from those who do not meet criteria for the disorder (Blanchard et al., 1996; Carson et al., 
2000; Orr, Pitman, Lasko, & Herz, 1993; Orr et al., 1998; Pallmeyer, Blanchard, & Kolb, 
1986; Pitman et al., 1990; Shalev, Orr, & Pitman, 1993). Although physiological 
indicators have generally performed well for this purpose in specific participant samples, 
demonstrating good specificity in the prediction of PTSD diagnostic status, they have 
tended to display modest overall associations with PTSD severity and modest sensitivity 
rates for predicting PTSD (Orr, Metzger, Miller, & Kaloupek, 2004; Pole, 2007). This 
study proposes that latent dimensions of psychopathology may account for differences in 
the strength of this association and, when taken into consideration, may enhance the 
ability of psychophysiological indicators to account for overall PTSD variance. Two 
broad dimensions of psychopathology termed internalizing and externalizing were 
therefore examined as moderators of the prediction of PTSD by psychophysiological 
reactivity.  
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Psychophysiological Reactivity and PTSD 
The inclusion of physiological reactivity to traumatic reminders (criterion B5) in 
the official diagnostic nomenclature for PTSD (American Psychiatric Association, 2000) 
suggests that physiological markers should show increased reactivity to trauma cues 
among individuals with PTSD and should demonstrate an overall association with PTSD 
severity. Indeed, self-reported endorsement of symptom B5 has been found to be 
predictive of PTSD diagnostic status, showing a diagnostic sensitivity of .71 and 
specificity of .87 in a large sample of male military veterans (Holowka, Marx, Kaloupek, 
& Keane, 2012). 
 Moreover, the physiological reactivity to traumatic reminders symptom is 
particularly amenable to objective assessment and therefore holds particular promise for 
incorporation into multimodal clinical assessment combining self-report and objective 
measurement (Orr & Roth, 2000). Indeed, research has demonstrated that objective 
measures of this symptom are predictive of PTSD diagnostic status based on self-report, 
with these individuals displaying more pronounced psychophysiological reactions to 
trauma-related cues in laboratory settings on average than those who are trauma-exposed 
but do not meet criteria for the disorder (Orr, McNally, Rosen, & Shalev, 2004; Orr, 
Metzger, et al., 2004; Orr & Roth, 2000; Pole, 2007). 
Research on the psychophysiology of PTSD has employed a variety of methods 
for exposing participants to reminders of their trauma. In some cases, a standardized set 
of trauma stimuli have been employed for all participants. For example, one study used 
audio recordings of explosions, helicopter sounds, and gunfire to evoke trauma-related 
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distress among Vietnam combat veterans (Keane et al., 1998). In other studies, 
researchers have employed techniques designed to expose participants to idiographic 
trauma cues, including presenting individualized trauma scripts to participants (e.g., 
Pitman et al., 2001) or having participants discuss their most distressing traumatic event 
for a number of minutes (e.g., Cohen et al., 1998; Griffin, Resick, & Mechanic, 1997; 
Gutner et al., 2010) during laboratory assessment. The use of idiographic trauma cues 
offers the benefit of ensuring that stimuli used to evoke “trauma-related” responses are 
salient representations of each individual participant’s traumatic experiences (Orr, 
Metzger, et al., 2004). 
Psychophysiological reactivity to trauma-related cues is typically observed by 
measuring changes in objective laboratory indicators during trauma-cue presentation 
from resting levels. These objective indicators most often include electrodermal or 
cardiac measures of autonomic arousal. Electrodermal measures involve placing 
electrodes on the skin to measure changes in skin conductance, which varies as a function 
of sweat gland activity. Sweat glands are linked exclusively with the sympathetic nervous 
system, so skin conductance measures offer a direct representation of sympathetic 
nervous system activity, the primary physiological component of emotional arousal (Orr, 
Metzger, et al., 2004). Measures of cardiac activity are also commonly used as indicators 
of autonomic arousal, with heart rate measures being the most widely used (Orr, Metzger, 
et al., 2004). 
A robust body of research has documented increases in both skin conductance and 
cardiovascular measures in individuals with PTSD when they are exposed to 
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individualized trauma reminders in male, female, and mixed-gender samples. Pole’s 
(2007) large-scale meta-analysis of the psychophysiology of PTSD analyzed studies of 
psychophysiological reactions to idiographic trauma cues, also separately reviewing 
studies of the resting levels of psychophysiological measures, psychophysiological 
reactions to startling sounds, and psychophysiological reactions to standardized trauma 
cues. Among studies of psychophysiological reactivity to idiographic trauma cues, 
participants with PTSD on average demonstrated elevated heart rate (weighted r = .22) 
and skin conductance (weighted r = .19) reactivity compared to individuals without 
PTSD. These effects were evident in studies that employed primarily male participants 
(e.g., Pitman et al., 1987), female participants (e.g., Carson et al., 2000), and mixed-
gender samples (e.g., Shalev et al., 1993) and across trauma type. PTSD was associated, 
for example, with elevated skin conductance reactivity among female military nurses who 
had served in the Vietnam theater of operations (Carson et al., 2000), male Vietnam 
veterans (Pitman et al., 1987, 1990), and female breast cancer patients (Pitman et al., 
2001), and with increased cardiac reactivity among female survivors of childhood sexual 
abuse (Shin et al., 1999), male and female motor vehicle accident survivors (Blanchard et 
al., 1996; Blanchard, Hickling, Taylor, Loos, & Gerardi, 1994), female military nurses 
(Carson et al., 2000), male World War II and Korean war veterans (Orr et al., 1993), 
female breast cancer patients (Pitman et al., 2001), survivors of sexual assault or motor 
vehicle accident (Lanius et al., 2001), and survivors of various traumas enrolled in a 
psychopharmacological research trial (Tucker et al., 2000) or referred following 
treatment at an Israeli medical facility (Shalev et al., 1993). Also included in the overall 
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meta-analysis was perhaps the largest individual study to date on the psychophysiology 
of PTSD (n = 1,168), in which Keane et al. (1998) found that male Vietnam veterans with 
PTSD displayed greater heart rate and skin conductance increases during idiographic 
trauma cue presentation than those without current PTSD. 
In addition to group mean differences demonstrating increased laboratory 
reactivity among individuals with PTSD versus those without the disorder, research has 
found significant bivariate correlations between psychophysiological measures and total 
PTSD severity. Individual differences in these two constructs tend to co-vary in a 
positive, linear fashion, with higher scores in psychophysiological reactivity co-occurring 
with proportionally higher PTSD symptom levels. In a study of male Vietnam combat 
veterans, Pitman et al. (1987) observed moderate-large correlations between PTSD 
intrusion symptom severity and both heart rate reactivity (r = .47) and skin conductance 
(r = .68), although the former was not statistically-significant due to small sample size. 
Orr et al. (1993) likewise found a significant correlation of r = .64 between PTSD and 
psychophysiological reactivity in a sample of male World War II and Korean War 
veterans. In a sample of female cancer patients, heart rate and skin conductance reactivity 
measures significantly correlated with PTSD at r = .38 and r = .34, respectively (Pitman 
et al., 2001). Shalev et al. (1993)’s study of a sample of Israeli participants with varied 
types of traumatic experiences observed a correlation between psychophysiological 
reactivity and PTSD that was similar in magnitude (r = .38) but statistically non-
significant. McDonagh-Coyle et al. (2001), in a sample of female sexual abuse survivors, 
found that PTSD severity correlated significantly at r = .36 with heart rate reactivity. 
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Psychophysiological reactivity to idiographic trauma cues has therefore been found to 
correlate significantly with PTSD symptom severity across a range of participant 
samples. 
Finally, the link between psychophysiological reactivity measures and self-
reported PTSD is evident in the prediction of concurrent PTSD diagnostic status using 
cutoff scores on physiological measures. Research suggests that psychophysiological 
reactivity to individualized trauma cues can be used to correctly classify PTSD diagnostic 
status with moderate sensitivity (range = .66 to .88) and strong specificity (range = .67 to 
1.00) across a variety of trauma-exposed samples, including female survivors of 
childhood sexual abuse (Orr et al., 1998), male World War II and Korean War combat 
veterans (Orr et al., 1993), male Vietnam combat veterans (Keane et al., 1998; Pitman et 
al., 1987; Pitman et al., 1990), female Vietnam nurse veterans (Carson et al., 2000), male 
and female motor vehicle accident survivors (Blanchard et al., 1996), and survivors of 
varied traumatic experiences in the United States (Tucker et al., 2000) and Israel (Shalev 
et al., 1993). Pole’s (2007) meta-analysis of the psychophysiology of PTSD concluded 
that studies examining psychophysiological reactivity to idiographic trauma cues 
achieved an average specificity of .83 and an average sensitivity of .65, suggesting 
respectively that trauma-exposed individuals without diagnosable symptoms of PTSD 
typically also show a corresponding lack of laboratory-measured psychophysiological 
reactivity, but that among individuals who do have diagnosable PTSD there is more 
variability in whether heightened psychophysiological reactivity is also present. 
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In summary, research findings clearly demonstrate the relevance of 
psychophysiological reactivity to the assessment of PTSD, in terms of group mean 
differences in reactivity by diagnostic status, correlations between dimensional measures 
of reactivity and PTSD severity, and differentiating PTSD caseness based on 
psychophysiological reactivity profiles. However, several limitations of this body of 
research are notable as well. First, although group mean differences between individuals 
with and without PTSD on measures of psychophysiological reactivity have been 
consistently demonstrated across multiple trauma samples, research also suggests that 
correctly predicting PTSD diagnostic status based on psychophysiological measures is 
more complicated. That is, even though most trauma-exposed individuals who do not 
meet diagnostic criteria for PTSD also do not display trauma-related psychophysiological 
reactivity, individuals who do meet criteria for PTSD are more difficult to correctly 
classify with psychophysiological reactivity measures, with a sizable minority (30-40%) 
of those with PTSD failing to display heightened physiological reactivity to trauma cues 
under laboratory conditions (Orr, McNally, et al., 2004; Pole, 2007). Second, although 
research typically finds a statistically-significant bivariate association between 
psychophysiological reactivity and PTSD symptom severity, the magnitude of this 
association tends to be modest (Orr, Metzger, et al., 2004). Finally, although numerous 
studies have identified cutoff scores for psychophysiological reactivity measures that 
perform well in the prediction of PTSD diagnostic status within a particular research 
sample, research has yet to establish cutoff scores that perform well across multiple 
trauma-exposed samples. For example, Orr and Roth (2000) combined data from five 
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previously-published studies on psychophysiological reactivity to idiographic trauma 
cues in a stepwise series of discriminant function analyses, with each step providing 
independent validation of the previous step and an opportunity to further refine the 
discriminant function. This method yielded a sensitivity of 60%, meaning that 40% of 
participants diagnosed with PTSD were classified as psychophysiological non-
responders, essentially replicating the 30-40% PTSD-positive physiological non-
responder rate observed in individual samples (Orr, McNally, et al., 2004) and a large-
scale meta-analysis (Pole, 2007).   
Taken together, these limitations are suggestive of a more complex relationship 
between psychophysiological reactivity measures and self-reported PTSD. Although a 
number of possible moderator variables that may account for this heterogeneity have 
been discussed, research aimed at clarifying this complex relationship has been limited. 
Pole’s (2007) meta-analytic study identified a handful of constructs that may account for 
the heterogeneity in the nature of the relationship between PTSD and 
psychophysiological reactivity to personalized trauma cues, including PTSD symptom 
severity, type of trauma, version of DSM used to define PTSD, and exclusion of 
participants based on use of psychotropic medications. However, none of these variables 
demonstrated significant moderator effects.  Griffin et al. (1997) found that trauma-
exposed individuals who self-reported high levels of psychological dissociation displayed 
decreased psychophysiological reactivity during a personalized trauma-recall task than 
those who reported lower levels of dissociation. Pineles et al. (2010) found that avoidant 
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coping moderated the association between psychophysiological reactivity and PTSD 
symptoms measured at a later time.  
Additional potential moderator variables have been discussed but not directly 
tested. Orr and Roth (2000) speculated that discrepancies between psychophysiological 
indices and self-reported PTSD diagnostic status may derive from measurement error, 
participant reporting biases (e.g., attempts to appear well-adjusted, or conversely to 
exaggerate symptom levels for secondary gain), or recovery from trauma-related distress 
occurring more rapidly within the psychophysiological than the cognitive domain. Orr, 
McNally, et al. (2004)’s review echoed many of these same possibilities and presented a 
number of additional individual difference characteristics that may account for cases of 
PTSD that are not accompanied by psychophysiological reactivity to traumatic 
reminders, such as the ability to generate detailed mental imagery, sensitivity to anxiety-
related physical sensations, emotional numbing, emotional repression, and 
intellectualization of experiences occurring in a laboratory setting, but nevertheless 
acknowledged that there is insufficient evidence to support any specific explanation at 
this point. 
In sum, a number of variables have been suggested as possible moderator 
variables of the association between PTSD and psychophysiological reactivity. Some 
include methodological variables, such as method used to define PTSD, but most include 
individual difference characteristics, such as emotional processes, cognitive mechanisms, 
or coping strategies that differ among individual PTSD sufferers. Nevertheless, the bulk 
of this treatment has consisted of conceptual theorizing, and relatively little research has 
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directly examined individual difference characteristics that may account for instances of 
cross-method disagreement between self-reported PTSD and objectively-measured 
psychophysiological indicators or explain why some individuals with PTSD are more 
physiologically reactive than others. Further research aimed at identifying factors that 
may influence the strength of association between self-reported PTSD and objective 
measures of psychophysiological reactivity is clearly warranted. Moreover, research on 
the heterogeneity of PTSD and its comorbidities may provide further insight into possible 
moderator variables, such as latent temperament-based dimensions of psychopathology 
believed to underpin the structure of Axis-I disorders and account for the heterogeneity of 
PTSD symptom expression and comorbidity. 
PTSD Comorbidity 
Epidemiological studies suggest that PTSD is characterized by high rates of 
diagnostic comorbidity and that this comorbidity is heterogeneous in nature. In the 
nationally-representative National Comorbidity Survey (NCS), which reported 
comorbidity rates separately for men and women, most (79%) female participants who 
met criteria for PTSD also met diagnostic criteria for at least one other mental disorder in 
their lifetime (Kessler et al., 1995). The most common comorbid disorders for women 
with PTSD included major depressive episode (49%), simple phobia (29%), social phobia 
(28%), alcohol abuse/dependence (28%), drug abuse/dependence (27%), dysthymia 
(23%), and agoraphobia (22%).  
More recently, PTSD comorbidity was examined in the nationally-representative 
National Epidemiologic Survey on Alcohol and Related Conditions (NESARC; Pietrzak, 
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Goldstein, Southwick, & Grant, 2011), which used DSM-IV rather than DSM-III-R 
diagnostic criteria and reported on men and women collectively. PTSD comorbidity rates 
in the NESARC’s sample of men and women included alcohol abuse/dependence (42%), 
specific phobia (37%), major depressive disorder (35%), generalized anxiety disorder 
(28%), panic disorder (24%), drug abuse/dependence (22%), social phobia (19%), and 
dysthymia (10%). These rates were broadly consistent with the NCS findings, although 
comorbid substance-related disorders were more common in the NESARC sample. This 
may be attributable to that study’s reporting of both men and women together; indeed, in 
the NCS, PTSD was more highly comorbid with substance use disorders among men than 
women, suggesting that post-trauma, men may be more likely than women to develop co-
occurring PTSD and substance-related problems.  
Overall, these large-scale nationally-representative studies on the epidemiology of 
PTSD and comorbid conditions show that not only do the majority of people with PTSD 
have a comorbid psychiatric condition, but that there appears to be significant individual 
and perhaps group (e.g., gender-based) variability in the nature of this comorbidity. As 
well, emerging conceptual and empirical work suggests that broad, temperament-based 
latent dimensions of psychopathology termed internalizing and externalizing may 
account for patterns of comorbidity among psychological disorders, including PTSD 
comorbidity patterns.  
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Internalizing and Externalizing Latent Dimensions of Psychopathology 
Background and Description of Internalizing and Externalizing 
Recent research has applied a model of internalizing and externalizing latent 
dimensions of psychopathology to the diagnostic structure and comorbidity of adult 
psychiatric disorders. Krueger, Caspi, Moffitt, and Silva (1998), noting the pervasiveness 
of comorbidity among adult psychiatric disorders, sought to account for non-randomness 
in these comorbidity patterns by testing a number of competing theoretical models using 
confirmatory factor analysis. Results of these analyses indicated that the underlying 
structure of adult psychiatric comorbidity was best accounted for by a two-factor 
internalizing and externalizing model derived from the child psychopathology literature 
in which internalizing disorders are characterized by avoidance and withdrawal from 
one’s external environment and externalizing disorders are characterized by problematic 
behaviors that place one at odds with social norms (Achenbach & Edelbrock, 1978, 1984; 
Krueger et al., 1998). The internalizing and externalizing model of psychopathology is 
consistent with the widely-supported three-factor model of personality (Tellegen, 1985; 
Zuckerman, Kuhlman, & Camac, 1988), which proposes that three broad personality 
dimensions comprise the structure of abnormal personality: positive emotionality (PEM), 
a tendency to experience positively-valenced emotions, negative emotionality (NEM), a 
tendency to experience negatively-valenced emotions, and constraint (CON), a 
dimension of behavioral restraint and avoidance of harm.  
In Krueger et al.’s (1998) framework, the dimensionality of psychopathology and 
patterns of comorbidity are viewed as being underpinned by two oblique latent 
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dimensions referred to as internalizing and externalizing. Internalizing is characterized by 
high NEM, particularly when accompanied by low PEM, and is marked by the tendency 
to experience inwardly-directed distress. Conversely, externalizing represents low CON, 
often in conjunction with high NEM, and is characterized by the tendency to express 
distress outwardly. Problems associated with the internalizing psychopathology 
dimension include depression, anxiety, and related clinical phenomena, whereas the 
externalizing dimension is manifested in problems associated with substance use, 
impulsivity, and antisocial acting-out behaviors (Achenbach & Edelbrock, 1978; Krueger 
et al., 1998; Krueger, Markon, Patrick, Benning, & Kramer, 2007). 
The internalizing and externalizing representation has gained increasing attention 
as a model for adult pathology, and empirical examinations of the structure of adult Axis-
I psychopathology have supported this representation. Krueger et al. (1998)’s original 
structural examination of comorbidity patterns among 10 adult psychiatric disorders 
resulted in an externalizing factor being modeled by conduct disorder/antisocial 
personality disorder, marijuana dependence, and alcohol dependence and an internalizing 
factor modeled by major depression, dysthymia, generalized anxiety disorder, 
agoraphobia, social phobia, simple phobia, and obsessive-compulsive disorder. This 
structural representation, identifying anxiety and unipolar mood disorders as internalizing 
pathologies and substance use and antisocial disorders as externalizing pathologies, has 
since been affirmed in other structural studies (Cox, Clara, & Enns, 2002; Kendler, 
Prescott, Myers, & Neale, 2003; Kessler, Chiu, Demler, & Walters, 2005; Krueger, 1999; 
Krueger & Markon, 2006; Krueger, McGue, & Iacono, 2001; Miller, Fogler, Wolf, 
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Kaloupek & Keane, 2008; Slade & Watson, 2006; Vollebergh et al., 2001) and has 
received cross-cultural validation (Krueger, Chentsova-Dutton, Markon, Goldberg, & 
Ormel, 2003). Further evidence for the validity of the internalizing and externalizing 
framework has been provided by studies documenting the heritability of these constructs 
and their underlying personality structure (Blonigen, Hicks, Krueger, Patrick, & Iocono, 
2005; Hettema, An, et al., 2006; Hettema, Neale, Myers, Prescott, & Kendler, 2006; 
Kendler et al., 2003; Robinson, Kagan, Reznick, & Corley, 1992; Tellegen et al., 1988). 
In addition, the application of the internalizing and externalizing framework to adult 
pathology affords a theoretically appealing continuity of psychopathology extending 
from childhood into adulthood and potentially bridging child and adult bodies of 
psychopathology literature (Ollendick & King, 1994).  
Clinical Correlates of Internalizing and Externalizing 
Internalizing is reflected in a number of clinical phenomena. Depression and 
anxiety are considered key features of this dimension (Achenbach & Edelbrock, 1978; 
Krueger et al., 1998; Miller, 2003) and structural studies of psychopathology indicate that 
unipolar mood disorders and a range of anxiety disorders load onto internalizing (e.g., 
Krueger, 1999;  Krueger et al., 2001). In addition, empirical findings suggest that the 
dimension may be best represented by two correlated sub-dimensions, an anxious-misery 
(sometimes termed distress) factor characterized by depression, generalized distress, and 
ruminative anxiety (e.g., generalized anxiety disorder) and a fear factor characterized 
predominantly by fearfulness and panic (e.g., panic disorder; Cox et al., 2002; Krueger, 
1999; Miller et al., 2008; Watson, 2005). Nevertheless, moderate to high correlations 
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between these sub-factors suggest the presence of a higher-order, unified internalizing 
factor characterized by high trait negative emotionality, distress, and clinical disorders 
including anxiety and unipolar mood disorders (Cox et al., 2002; Krueger, 1999; Miller et 
al., 2008; Sellbom, Ben-Porath, & Bagby, 2008; Slade & Watson, 2006).  
A number of clinical correlates of externalizing can also be identified from prior 
conceptual and empirical work. Externalizing is primarily a dimension of impulsivity and 
behavioral disconstraint (Achenbach & Edelbrock, 1978; Krueger et al., 1998; Krueger et 
al., 2007; Miller, 2003) and represents problems such as substance use, impulsivity, and 
dysfunctional acting out behavior (e.g., antisocial personality disorder; borderline 
personality disorder). Structural studies of psychiatric disorders suggest that substance 
use disorders load onto the externalizing dimension (Krueger, 1999; Krueger et al., 2001; 
Vollebergh et al., 2001), as do disorders typified by under-controlled, acting-out 
behaviors (i.e., antisocial personality disorder and conduct disorder; Cox et al., 2002; 
Krueger, 1999; Krueger & Markon, 2006; Krueger et al., 1998, 2001, 2002).  
Whereas anger and irritability are features of the externalizing disorders such as 
antisocial personality disorder, irritability is also an associated symptom of some 
internalizing disorders (e.g., generalized anxiety disorder; American Psychiatric 
Association, 2000). That is, anger appears to be a non-specific psychological symptom 
that may be relevant to both internalizing and externalizing. Indeed, Spielberger (1988; 
Spielberger & Sydeman, 1994) distinguishes between anger that is directed toward the 
self (i.e., internalizing anger) and anger that is directed toward others (i.e., externalizing 
anger), a distinction that was originally raised in a research study on the 
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psychophysiology of anger, in which individuals classified as demonstrating self-directed 
anger demonstrated heightened psychophysiological arousal compared with those 
classified as demonstrating anger directed at others (Funkenstein, King, & Drollette, 
1954). This finding was subsequently replicated in a number of studies on the 
psychophysiology of internally- versus externally-directed anger (e.g., Gentry, Chesney, 
Gary, Hall, & Harburg, 1982; Harburg, Blakelock, & Roeper, 1979). 
The primarily clinical correlates of the internalizing dimension therefore include 
anxiety, depression, and related clinical phenomena, such as inwardly-directed anger or 
irritability. On the other hand, the externalizing dimension is typified by under-controlled 
acting out, alcohol and substance use, and anger or aggression that is directed toward 
others.  
Relation between Internalizing and Externalizing and PTSD 
Structural studies have demonstrated that PTSD typically loads most strongly 
onto the internalizing dimension of pathology, consistent with its current classification as 
an anxiety disorder (American Psychiatric Association, 2000). However, in studies that 
bifurcate internalizing into correlated sub-dimensions of distress/anxious-misery and fear, 
PTSD actually loads onto the anxious-misery sub-dimension along with disorders such as 
major depression, dysthymia, and generalized anxiety disorder that are characterized 
more by low PEM than with disorders associated with fear and panic-related symptoms 
(Cox et al., 2002; Miller et al., 2008; Sellbom et al., 2008; Slade & Watson, 2006), 
calling into question PTSD’s classification as an anxiety disorder (Friedman et al., 2011). 
Instead, it appears that PTSD entails a range of symptoms and comorbidity patterns 
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suggesting that it may be best understood as a heterogeneous collection of maladaptive 
responses to exposure to a psychologically-traumatic event that are rooted to some extent 
in internalizing and externalizing dimensions of psychopathology. This adaptation of 
Krueger et al.’s (1998) internalizing and externalizing framework to posttraumatic 
symptom expression was advanced in a paper by Miller (2003) that reviewed the 
influences of temperament and personality on PTSD and proposed a model of 
posttraumatic symptom development wherein individuals with high trait NEM, a marker 
of both internalizing and externalizing, are more likely develop PTSD and comorbid 
pathologies. Further, individuals with high NEM and low PEM tend to develop PTSD 
and comorbid internalizing disorders (i.e., anxiety and unipolar mood disorders), while 
people with high NEM and low CON tend to develop PTSD and comorbid externalizing 
pathologies (i.e., substance use, antisocial, and impulsive disorders).  
Working from this framework, Miller and colleagues conducted a series of cluster 
analytic studies that confirmed internalizing, externalizing, and low-pathology (“simple”) 
subtypes of PTSD among trauma-exposed individuals. First, in a study with male combat 
veterans (Miller, Greif, & Smith, 2003), cluster analysis of Multidimensional Personality 
Questionnaire (MPQ, Tellegen, in press) scale scores revealed a three-cluster solution 
and subsequent analyses of MPQ profiles and additional clinical and behavioral measures 
suggested that the clusters represented low pathology, internalizing, and externalizing 
subgroups. The internalizing group was characterized by particularly low scores on MPQ 
Wellbeing, Social Potency, and Achievement subscales and the higher-order Positive 
Emotionality factor scores; higher scores on Minnesota Multiphasic Personality 
18 
 
 
Inventory-2 (MMPI-2, Butcher, Dahlstrom, Graham, Tellegen, & Kaemmer, 1989) 
Depression and Social Introversion clinical scales; lower scores on the MMPI-2’s 
PEM/Extraversion Personality Psychopathology Five scale (PSY-5; Harkness, McNulty, 
Ben-Porath, & Graham, 2002); and a higher rate of being diagnosed with a depressive 
disorder. The externalizing group demonstrated especially high scores on MPQ 
Alienation, Aggression, and Absorption subscales and the higher-order Negative 
Emotionality factor; low scores on the Harm Avoidance subscale and the higher-order 
Constraint factor of the MPQ; higher MMPI-2 scores on the Hypomania clinical scale 
and Aggressiveness PSY-5 scale; lower scores on the MMPI-2 PSY-5 Constraint scale; 
and higher rates of substance use disorder and retrospectively-reported pre-military 
delinquency problems. These clinical features of the internalizing and externalizing 
groups are consistent with extant conceptualizations of the internalizing and externalizing 
dimensions (Krueger et al., 2001). 
Miller and colleagues’ second cluster analytic study with trauma-exposed 
individuals analyzed MMPI-2 PSY-5 scales (Harkness et al., 2002) in male Vietnam 
veterans with PTSD who were enrolled in the Department of Veterans Affairs healthcare 
system (Miller, Kaloupek, Dillon, & Keane, 2004). Results were largely consistent with 
Miller et al.’s (2003) findings, again uncovering a three-cluster solution characterized by 
low pathology (normal scores), internalizing (high negative emotionality, low positive 
emotionality), and externalizing (high negative emotionality, low constraint) subgroups. 
Concurrent validation of the results was evident in group mean differences on MMPI-2 
clinical and supplementary scales, rates of relevant clinical diagnoses, and other 
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behavioral measures. For example, the internalizing group had higher rates of panic 
disorder and major depressive disorder, whereas the externalizing group had higher rates 
of alcohol and substance use disorders, antisocial personality disorder, pre-military 
delinquency, and positive urine toxicology screens. 
Miller and Resick (2007) also replicated this cluster profile using Schedule for 
Nonadaptive and Adaptive Personality (SNAP, Clark, 1996) temperament scales in a 
sample of female survivors of sexual assault who met diagnostic criteria for PTSD on the 
Clinician-Administered PTSD Scale (CAPS; Blake et al., 1990). Results revealed a three-
cluster solution including simple PTSD, internalizing, and externalizing groups. Group 
mean differences on SNAP temperament scales, diagnostic status, and other measures of 
clinical pathology were consistent with Miller et al.’s (2003, 2004) findings and Miller’s 
(2003) internalizing and externalizing framework for posttraumatic symptom 
development.   
Building on earlier findings using cluster analysis, Forbes, Elhai, Miller, and 
Creamer (2010) utilized latent class analysis to identify PTSD subtypes based on MMPI-
2 PSY-5 subscale scores (Harkness et al., 2002) among male combat veterans with 
PTSD. Analyses yielded a four-class solution consistent with the internalizing and 
externalizing view of PTSD comorbidity, including groups that were termed simple 
PTSD (relatively low elevations across the five PSY-5 scales), externalizing (highest on 
aggressiveness and disconstraint, also high on negative emotion), moderate internalizing 
(relatively high on introversion and negative emotion), and high internalizing (highest on 
introversion, negative emotion, and psychoticism, with the latter perhaps reflecting 
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greater overall symptom severity and the presence of greater dissociative 
symptomatology than the other groups). Findings from secondary analyses, for example 
the externalizing group scoring higher on alcohol problem severity than the simple PTSD 
group and the high internalizing group scoring higher than the others on a measure of 
depression, offered further support of Miller’s (2003) internalizing and externalizing 
model of PTSD symptom development. 
Finally, Wolf, Miller, Harrington, and Reardon (2012), also employing latent 
class analysis, identified a three-cluster solution based on Multidimensional Personality 
Questionnaire – Brief Form (Patrick, Curtin, & Tellegen, 2002) responses in a sample of 
military veterans with PTSD, including internalizing, externalizing, and simple pathology 
groups. The internalizing group scored highest on negative emotion-related scales, lowest 
on positive emotion, and had the highest scores on the schizoid personality disorder on 
the International Personality Disorder Examination (IPDE; Loranger, 1999). The 
externalizing group scored higher on aggression and alienation than the internalizing 
group, the lowest of the three groups on the control and harm avoidance scales, and 
higher than the internalizing group on IPDE antisocial, borderline, histrionic, and 
narcissistic personality disorder scales. 
The existence of internalizing and externalizing subtypes of PTSD has been 
replicated by independent research groups as well. Rielage, Hoyt, and Renshaw (2010), 
in a cluster analytic study of MMPI-2 PSY-5 scales (Harkness et al., 2002) with combat 
veterans with PTSD, found a three-cluster solution, including a low pathology group that 
scored in the subclinical range across the PSY-5 scales, an externalizing group that 
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scored high on aggressiveness and disconstraint and low on introversion, and an 
internalizing group that scored high on introversion and negative emotionality.  
A number of earlier cluster analytic findings, although predating Miller and 
colleagues’ cluster analytic work, also produced results that were broadly consistent. 
First, in a study of Vietnam veterans with combat-related PTSD (Hyer, Davis, Albrecht, 
Boudewyns, & Woods, 1994), cluster analysis categorized participants into three groups. 
Although the study did not employ the internalizing and externalizing framework or its 
terminology, its results broadly replicated the clustering of PTSD comorbidity along 
internalizing and externalizing dimensions. Of the three clusters that emerged, one 
(antisocial influence) can be interpreted as representing externalizing pathology (e.g., 
substance abuse and hypomania) and two (schizoid influence, traumatic personality) 
appear to represent elevations on internalizing pathology (e.g. scoring higher on 
indicators of depression, anxiety, avoidance, and dependence). 
Allen, Huntoon, and Evans (1999) conducted a cluster analytic study with a 
highly traumatized female treatment-seeking sample and found a five-cluster solution 
using Millon Clinical Multiaxial Inventory-III (MCMI-III, Millon, 1994) data. In addition 
to a low pathology group, the study revealed groups termed alienated, withdrawn, 
suffering, and aggressive. Compared with the withdrawn and suffering groups, the 
alienated and aggressive groups tended to score higher on hostility-aggression personality 
disorder scales and clinical syndrome scales associated with externalizing (Drug Abuse, 
Alcohol Abuse, and Mania), and they scored lower on several personality disorder scales 
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related to fearfulness and isolation, although the alienated group also scored particularly 
high on several of the latter scales.  
Finally, Forbes and colleagues (2003) conducted cluster analyses with Australian 
veterans with combat-related PTSD and found a three-cluster solution, including a low-
pathology group and two groups with elevated MMPI-2 clinical profiles. Group mean 
differences on MMPI-2 clinical scales and higher-order factor scores derived by principal 
components analysis of the clinical scales indicated that one group scored very high on 
almost all of the clinical scales and factor scores representing externalizing pathology in 
particular. The other clinically-elevated group had significantly lower elevations on most 
clinical scales compared to the high-pathology/externalizing group, but scored just as 
high as them on clinical scales associated with internalizing and higher than the low-
pathology group on these scales. Together, these studies supply robust support for the 
existence of a heterogeneous array of PTSD symptomatology that tends to cohere into 
low pathology, internalizing, and externalizing forms of PTSD. 
Miller’s (2003) framework for posttraumatic symptom development being 
underpinned by internalizing and externalizing structural influences (Krueger et al., 1998) 
has also received construct validation from other sources. First, research has documented 
latent personality factors mediating the comorbidity between PTSD and externalizing 
disorders. Miller, Vogt, Mozley, Kaloupek, and Keane (2006) found that trait 
disconstraint, a core underpinning of the externalizing dimension, mediated PTSD’s 
associations with alcohol and drug problems. The association between alcohol problems 
and PTSD was also mediated weakly by negative emotionality, an indicator of both 
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internalizing and externalizing. As well, Miller et al. (2012) found that a three-factor 
structure of PTSD comorbidity, including externalizing (e.g., antisocial personality 
disorder) and two internalizing factors representing distress (e.g., generalized anxiety 
disorder) and fear (e.g., panic disorder), accounted for the structure of PTSD 
comorbidity. Importantly, these comorbidity factors demonstrated differential 
associations with broad personality-based temperament dimensions, with distress being 
associated with low positive emotionality and high negative emotionality, fear-based 
comorbidity associated with high negative emotionality, and externalizing comorbidity 
associated with high negative emotionality and low constraint, consistent with Miller’s 
(2003) framework positing that the development of PTSD and comorbid externalizing 
disorders is underpinned by low constraint and high negative emotionality and the 
development of PTSD with comorbid internalizing symptoms is underpinned by low 
constraint and high negative emotionality. 
Further support for the role of internalizing and externalizing in the development 
and expression of PTSD and comorbid symptoms comes from quantitative molecular 
studies suggesting that internalizing and externalizing patterns of comorbidity among 
psychiatric disorders may entail distinct developmental etiologies.  Fu et al. (2007) found 
that the comorbidity of PTSD and major depression, an internalizing disorder, was 
primarily accounted for by common genetic influences, whereas the comorbidity of 
PTSD and conduct disorder, an externalizing disorder, was primarily explained by 
common shared environmental factors. As well, Kendler et al. (2003) found evidence of 
two separate genetic risk factors accounting for internalizing and externalizing 
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comorbidities, respectively. A shared environmental factor also accounted for specific the 
externalizing comorbidity between antisocial personality disorder and conduct disorder. 
Although this study did not include PTSD, its findings support Miller’s (2003) model by 
documenting the relevance of latent internalizing and externalizing dimensions to 
differing patterns of Axis-I comorbidity and offering possible etiological differences 
accounting for distinct internalizing and externalizing symptom development trajectories. 
Finally, Wolf et al.’s (2010) structural analysis of Axis-I pathology found that PTSD 
cross-loaded onto both internalizing and externalizing latent factors, and that these latent 
factors were underpinned by distinct genetic factors possibly representing genetic risk 
factors for trait negative emotionality and trait disinhibition, respectively.  
In summary, a robust body of research supports the utility of the internalizing and 
externalizing framework for understanding not only the distribution of psychiatric 
disorders and comorbid diagnostic patterns overall, but the phenomenology of PTSD 
specifically, including patterns of PTSD symptom expression and its comorbidity with 
other disorders. Numerous cluster and latent class analytic studies have found evidence of 
both internalizing and externalizing forms of PTSD symptom expression, and evidence 
such as differential etiological risk factors for internalizing and externalizing PTSD 
comorbidities further supports relevance of both internalizing and externalizing 
pathology to PTSD. Indeed, it has recently been argued that this line of research 
demonstrates that PTSD’s inclusion in the anxiety disorders diagnostic category is too 
limiting, notwithstanding substantial symptom overlap between PTSD and other 
disorders currently classified as anxiety disorders, and supports the re-classification of 
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PTSD into a new trauma-exposure-related diagnostic category (Friedman et al., 2011). 
Together, these considerations offer firm support of the view of PTSD as a heterogeneous 
disorder and that a meaningful portion of this heterogeneity is underpinned by 
internalizing and externalizing latent dimensions of psychopathology. 
Relation of Internalizing and Externalizing to Psychophysiology 
Whereas the research reviewed in the previous section highlights the role of the 
internalizing and externalizing dimensions in the expression of posttraumatic 
symptomatology, additional research findings suggest that internalizing and externalizing 
may be related to individual differences in psychophysiological processes as well. 
Specifically, externalizing traits have been associated with decreased 
psychophysiological reactivity under stressful or aversive conditions, whereas clinical 
correlates of the internalizing dimension have been associated with increased 
physiological reactivity under such conditions. 
Historically, the relationship between externalizing and diminished 
psychophysiological reactivity has been particularly well-documented within the study of 
psychopathy (e.g., Hare, 1978; Siddle, 1977). This line of research indicates that 
psychopathy is associated with diminished skin conductance reactivity (Hare, 1965, 
1982; Hare & Craigen, 1974; Hare, Frazelle, & Cox, 1978; Hare & Quinn, 1971; Lykken, 
1957; Schmauk, 1970) and decreased heart rate reactivity (Hare, 1982; Ogloff & Wong, 
1990) during stressful or aversive tasks. This decreased reactivity has been linked with a 
number of other indicators of externalizing pathology as well, including externalizing 
scores (El-Sheikh, 2005), fearless and disinhibited temperament (Fowles, Kochanska, & 
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Murray, 2000), substance use disorders (Iacono, Carlson, & Malone, 2000), conduct 
disorder (Herpertz et al., 2005; Schmidt, Solant, & Bridger, 1985), “unsuccessful” 
psychopathy (Ishikawa et al., 2001), and antisocial personality disorder (Ortiz & Raine, 
2004; Sylvers, Brubaker, Alden, Brennan, & Lilienfeld, 2008). Conversely, high 
reactivity among adolescents with conduct problems has been linked prospectively with a 
decreased likelihood of criminal behavior in adulthood, potentially representing a 
protective factor in the development of externalizing pathology (Raine, Venables, & 
Williams, 1995).  
Internalizing, on the other hand, has been associated with increased 
psychophysiological reactivity during stressful tasks. A number of internalizing 
disorders, including specific phobias (Alpers, Wilhelm, & Roth, 2005; Sartory, Roth, & 
Kopell, 1992; Wilhelm & Roth, 1998), panic disorder (Kenardy, Oei, Weir, & Evans, 
1993; Wilhelm, Gerlach, & Roth, 2001), and agoraphobia (Michelson & Mavassakalian, 
1985), as well as internalizing correlates, such as fearfulness (Fowles et al., 2000), worry 
(Hofmann et al., 2005; Thayer, Friedman, & Borkovec, 1996), public speaking anxiety 
(Egloff, Schmukle, Burns, & Schwerdtfeger, 2006), fear of suffocation (McNally & Eke, 
1996), and internalizing behaviors (Boyce et al., 2001; El-Sheikh & Harger, 2001) have 
been linked with increased reactivity. That is, internalizing and externalizing display 
differential patterns of association with psychophysiological reactivity, with internalizing 
psychopathology being associated with increased reactivity and externalizing 
psychopathology generally being associated with diminished reactivity. 
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Summary 
Posttraumatic stress disorder is characterized, overall, by heightened 
psychophysiological reactivity to traumatic reminders. Nevertheless, although increased 
psychophysiological reactivity to personalized trauma cues is present in the majority of 
PTSD cases diagnosed by self-report, a substantial minority of self-report-based PTSD 
cases do not display heightened reactivity, and correlations between dimensional 
measures of reactivity and PTSD severity tend to be modest. This has led researchers to 
turn their attention to the identification of moderator variables that, when considered in 
conjunction with psychophysiological reactivity measures, may account for a larger 
proportion of the variance PTSD symptom expression.  
One important aspect of PTSD phenomenology is its high degree of diagnostic 
comorbidity, as well as the high level of heterogeneity in the nature of this comorbidity. 
That is, although PTSD currently is nosologically classified as an anxiety disorder, and 
structural analyses tend to confirm that it tends to co-occur most strongly with at least 
some of the other anxiety disorders, this designation is undermined by PTSD’s 
substantial rates of comorbidity with not only other anxiety disorders, but also unipolar 
mood disorders, substance use disorders, and a range of Axis-II disorders. Further, 
PTSD’s comorbidity patterns can be largely accounted for by the internalizing and 
externalizing framework originally developed as a diagnostic organization for child 
psychopathology and more recently adapted to adult psychopathology. That is, given 
exposure to a psychologically-traumatic event, high levels of NEM and low levels of 
PEM may lead to more severe PTSD cases accompanied by comorbid internalizing 
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disorders such as depression or anxiety disorders, and low levels of CON accompanied 
by high NEM may lead to more severe PTSD symptoms accompanied by comorbid 
externalizing disorders such as substance use or antisocial personality disorder.  
This internalizing-externalizing framework for understanding PTSD 
phenomenology also leads to the intriguing possibility that these latent dimensions of 
psychopathology may account for the heterogeneity in the association between self-
reported PTSD and objective measures of psychophysiological reactivity to traumatic 
reminders. That is, externalizing has been associated with psychophysiological under-
reactivity to stressful or aversive cues in laboratory settings, whereas internalizing 
phenomena are often characterized by high levels of psychophysiological reactivity to 
disorder-relevant, distressing cues. 
Indeed, one recent study by Humphreys et al. (2012) considered externalizing 
comorbidity as a potential moderator variable of the PTSD-psychophysiological 
reactivity association in a sample of male military veterans. Participants were assigned a 
diagnostic status for PTSD, substance use, and antisocial personality disorder and 
assigned to no psychiatric diagnosis, PTSD only, or one of three comorbid PTSD groups, 
including PTSD accompanied by substance use (PTSD-SUD), antisocial personality 
disorder (PTSD-ASPD), or both (PTSD-SUD-ASPD). As expected, participants with 
PTSD and no externalizing comorbidity (i.e., PTSD only) demonstrated heightened 
cardiac and electrodermal reactivity to idiographic trauma cues compared to participants 
with no clinical diagnosis. Also as expected, participants with PTSD and both comorbid 
externalizing diagnoses (i.e., the PTSD-SUD-ASPD group) did not differ significantly 
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from the no-diagnosis control group in terms of psychophysiological reactivity to 
idiographic trauma cues, suggesting that participants with PTSD and a high degree of 
externalizing comorbidity displayed a reduced autonomic response to personalized 
trauma cues. Participants in the PTSD-ASPD group were likewise indistinguishable from 
no diagnosis controls on the cardiac reactivity measure, although they did display 
heightened electrodermal responding compared to the control participants. On the other 
hand, comorbid substance use was not associated with psychophysiological under-
reactivity to idiographic trauma cues. Taken together, this study’s findings suggest that 
among individuals who meet diagnostic criteria for PTSD based on their self-report, 
those with comorbid externalizing features – antisocial personality disorder in particular 
– may not display the heightened autonomic responses to trauma cues that are evident in 
individuals with PTSD who do not have a comorbid externalizing disorder, offering a 
promising explanation for why some individuals with self-reported PTSD do not respond 
psychophysiologically to traumatic reminders. 
Consistent with those results and given the differential patterns of association 
with psychophysiological reactivity between internalizing and externalizing pathologies 
demonstrated in the literature more largely, the present study proposes that latent 
representations of these dimensions will moderate the association between laboratory-
based measures of psychophysiological reactivity to traumatic reminders and clinician-
rated PTSD severity. It is proposed that the strength of association will increase with 
increasing levels of internalizing symptoms and decrease with increasing levels of 
externalizing symptoms. 
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Current Study 
Overview 
 This study utilized data provided by female survivors of physical or sexual assault 
who participated in a randomized clinical trial of PTSD treatment or an investigation of 
the mental health consequences of intimate partner violence. Structural equation 
modeling (SEM) analysis was used to test whether the association between 
psychophysiological reactivity and PTSD is moderated by internalizing or externalizing 
dimensions of psychopathology. To prepare for the final SEM model, a number of 
exploratory and preliminary confirmatory analyses were used to establish a modeling 
approach for latent internalizing, externalizing, psychophysiological reactivity, and PTSD 
terms. 
Aims and Hypotheses 
General aims. The proposed study sought to accomplish two general aims: (a) to 
identify latent constructs of internalizing and externalizing from an array of clinical 
measures and (b) to evaluate these constructs as moderators of the association between 
psychophysiological reactivity to traumatic cues and total PTSD severity. Specific aims 
consistent with these general goals, along with associated hypotheses, are outlined below. 
Specific aims and associated hypotheses. 
 Specific Aim 1: Develop latent factor representations of internalizing and 
externalizing clinical phenomenology within a subset of study participants selected for 
this purpose. 
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 Hypothesis 1 (establishment of an internalizing and externalizing CFA model): 
Confirmatory factor analysis (CFA) will reveal that patterns of intercorrelations among 
an array of clinical measures can be reliably represented by a two-factor model 
comprised of internalizing and externalizing latent factors. 
 Specific Aim 2: Confirm the reliability of the two-factor model of internalizing 
and externalizing across two participant subgroups.  
 Hypothesis 2 (reliability of the internalizing and externalizing model across 
participant subgroups): Multi-group CFA with the accepted internalizing and 
externalizing model will retain adequate fit when employed with the entire participant 
sample and an equality constraint across participant subgroups.  
 Specific Aim 3: Develop a measurement model that includes latent internalizing, 
externalizing, psychophysiological reactivity, and PTSD factors within a second subset of 
study participants.  
 Hypothesis 3 (establishment of an SEM measurement model): Structural equation 
modeling will confirm an overall measurement model that adequately fits study data, 
setting the stage for subsequent structural modeling.  
Specific Aim 4: Evaluate whether internalizing and externalizing moderate the 
association between psychophysiological reactivity to traumatic reminders and total 
PTSD severity. 
 Hypothesis 4 (internalizing and externalizing moderating reactivity and PTSD): 
A structural model based upon the overall measurement model will reveal statistically-
significant parameter estimates for latent interaction terms representing moderating 
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effects of internalizing and externalizing for the association between latent 
psychophysiological reactivity and latent PTSD severity. 
Specific Aim 5: Interpret significant moderation effects for internalizing and 
externalizing to elucidate the nature of moderation effects. 
Hypothesis 5 (externalizing mitigating the reactivity-PTSD association and 
internalizing enhancing the association): Plotting slopes representing the regression of 
PTSD on psychophysiological reactivity across different levels of significant moderating 
terms based upon SEM results will reveal that internalizing strengthens and externalizing 
attenuates the association. 
Methods 
Participants 
Data were provided by help-seeking female survivors of interpersonal violence 
who participated in an investigation of the mental health consequences of intimate partner 
violence (Mechanic, Uhlmansiek, Weaver, & Resick, 2000; Mechanic, Weaver, & 
Resick, 2000) or in a randomized clinical trial of PTSD treatment (Resick et al., 2008). In 
the first study, data were provided by 424 women seeking services from battered 
women’s shelters and nonresidential agencies providing services to battered women 
(“domestic violence sample”). Participants were included if they experienced their most 
recent episode of physical violence perpetrated by their intimate partner within the 
previous 1 to 6 months, were in an intimate relationship with the perpetrator for at least 3 
months, and reported at least two severe or four minor instances of physical violence. 
Participants were offered the option of completing a psychophysiological assessment 
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until a planned subset of 70 completed this additional assessment procedure; 64 provided 
valid psychophysiological data.  
 In the second study, data were provided by 150 female survivors of physical or 
sexual assault who were seeking treatment for symptoms of PTSD (“treatment sample”). 
Participants were included if they met full DSM criteria for PTSD, had not experienced 
any events that met DSM criterion A for PTSD within the past 3 months, did not meet 
current DSM criteria for alcohol or substance dependence, and were not actively 
psychotic or intoxicated at the time of initial assessment. A subset of 103 participants 
completed an optional psychophysiological assessment that entailed identical procedures 
as those employed for the domestic violence sample. 
Measures 
Clinical Interviews 
 Clinician-Administered PTSD Scale (CAPS; Blake et al., 1990). The CAPS is a 
structured clinical interview assessing the 17 core DSM-IV (American Psychiatric 
Association, 2000) PTSD symptoms. Each symptom is rated on separate 5-point (0-4) 
frequency and intensity rating scales. Frequency and intensity ratings were summed to 
create an item score for each symptom that ranged from 0-8. Item scores were then 
summed to create total PTSD symptom severity scores ranging from 0 to 136. Higher 
scores indicate a greater level of symptomatology.  
Total PTSD symptom severity scores were used for sample descriptive purposes 
and in exploratory analyses to identify psychophysiological reactivity measures to be 
included in a final structural model. PTSD diagnostic status was also calculated using the 
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CAPS using the frequency > 1/intensity > 2 rule (Blake et al., 1990; Weathers, Ruscio, & 
Keane, 1999) for sample description purposes. In this scoring method, a symptom is 
considered to be present if its frequency is rated 1 or higher and its intensity is rated 2 or 
higher. Following DSM-IV (American Psychiatric Association, 2000) diagnostic criteria 
for PTSD, a participant’s diagnostic status was considered positive if she met at least one 
Criterion B symptom (reexperiencing), three Criterion C symptoms (avoidance and 
numbing), and two Criterion D symptoms (hyperarousal). Finally, PTSD cluster 
subscales were created as manifest indicators for latent PTSD in the final structural 
model by summing the item scores within each cluster and dividing by the number of 
symptoms in the cluster to create an average item score for each cluster ranging from 0 to 
8. 
 Structured Clinical Interview for DSM (SCID; First, Gibbon, Spitzer, & Williams, 
1996). The SCID is a clinician-administered, semi-structured diagnostic interview. It 
adheres closely to diagnostic criteria and decision rules as outlined in DSM-IV (American 
Psychiatric Association, 2000). Participants were assessed for current major depressive 
disorder, panic disorder, alcohol abuse and dependence, and substance abuse and 
dependence; alcohol and substance dependence were exclusion criteria for the treatment 
sample. For sample description purposes, diagnostic status for major depression, panic 
disorder, alcohol abuse, and substance abuse are reported. 
Self-report Measures Used in Multivariate Analyses 
Beck Depression Inventory-II (BDI-II; Beck, Steer, & Brown, 1996). The BDI-II 
is a widely used 21-item measure of depressive symptom severity. Item scores range 
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from 0 to 3, with high scores indicating greater symptom severity. A total scale score is 
attained by summing individual item scores; total scores range from 0 to 63. It was 
expected that BDI-II scores would load onto the internalizing dimension. 
State-Trait Anger Expression Inventory (STAXI; Spielberger, 1988). The STAXI 
is a 44-item instrument measuring the experience, expression, and control of anger. Each 
item is rated on a scale from 1 to 4, with higher scores indicating higher levels of anger 
expression. The STAXI yields six primary scales: State Anger (emotional state), Trait 
Anger (anger proneness), Anger-in (angry feelings held in), Anger-out (angry feelings 
expressed outwardly), Anger Expression (frequency that anger is expressed), and Anger 
Control (attempts to control anger expression). Two of these scales, Anger-out and 
Anger-in, map directly onto the internalizing and externalizing framework and were 
therefore included in the present study. The Anger-in scale, which measures frequency of 
internally suppressing angry feelings, contains 8 items and was expected to load onto the 
internalizing factor. Anger-out, which measures frequency with which anger is expressed 
toward other people or objects in the environment, contains 8 items and was expected to 
load onto externalizing. STAXI scale scores are calculated by summing their component 
items; scale scores for Anger-in and Anger-out therefore each range from 8 to 32. 
Trauma Symptom Inventory (TSI; Briere, 1995). The TSI is a 100-item self-report 
measure developed to assess clinical sequelae of traumatic experiences. Each item is 
rated on a 0-3 scale, with higher scores indicating greater levels of pathology. The TSI 
contains ten clinical scales, including Anxious Arousal, Anger-Irritability, Depression, 
Defensive Avoidance, Dissociation, Dysfunctional Sexual Behavior, Intrusive 
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Experiences, Impaired Self-Reference, Sexual Concerns, and Tension Reduction 
Behavior. These scale scores are calculated by summing constituent item scores. A 
number of these scales have been conceptually and empirically linked with either 
internalizing or externalizing. Subscales associated with internalizing include Anxious 
Arousal and Depression. The Anxious Arousal scale (8 items, total range = 0 to 24) 
includes subjective feelings of anxiety as well as associated cognitive and interoceptive 
experiences. The Depression scale (8 items, total range = 0 to 24) represents cognitive 
and emotional symptoms of depression. Subscales associated with externalizing include 
Tension Reduction Behavior and Dysfunctional Sexual Behavior. The Tension Reduction 
Behavior scale (8 items, total range = 0 to 24) represents attempts to use external methods 
for reducing distress, whereas the Dysfunctional Sexual Behavior (9 items, total range = 
0 to 27) includes sexual acting-out behaviors.  
Psychophysiological Reactivity 
 Psychophysiological reactivity variables were constructed from skin conductance 
and heart rate data that were measured continuously across the five measurement phases 
described in the Procedures section below (baseline, neutral, recovery 1, trauma, recovery 
2). Continuously-measured real time data were first reduced into useable format. 
Specifically, for each measurement phase, skin conductance data were reduced by 
calculating (a) the total number of galvanic skin responses (GSR) and (b) average skin 
conductance level (SCL) within each phase, while heart rate data were reduced by 
calculating (c) the average number of heart beats per minute and (d) the maximum 
number of beats within any 30-second period within each phase.  
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Next, change scores were calculated to represent psychophysiological reactivity in 
study analyses. To construct reactivity variables, scores for the initial baseline phase were 
subtracted from scores for the trauma recall phase for each of these variables. The 
resulting reactivity variables, including GSR frequency reactivity, mean SCL reactivity, 
mean heart rate (HR) reactivity, and maximum HR reactivity, therefore represent 
reactivity that can be attributed to the trauma recall task with ambient 
psychophysiological activity level removed. Higher (more positive) values indicate a 
greater level of physiological reactivity during the trauma recall task compared to resting 
levels. 
Procedures 
For both the domestic violence and treatment samples, clinical interviews were 
administered on the first day of assessment. This assessment lasted up to 4 hours. For the 
treatment sample, a positive PTSD diagnosis on the CAPS (Blake et al., 1990) and 
negative diagnoses for substance and alcohol dependence on the SCID (First et al., 1996) 
were required for further participation in the study. For the domestic violence sample, 
only those participants who agreed to complete an optional psychophysiological 
procedure on the third day of assessment completed the CAPS and SCID structured 
interviews. All eligible participants then completed a second day of assessment, which 
entailed a battery of self-report questionnaires lasting up to 2.5 hours. Finally, an optional 
third day of assessment, which included the completion of a psychophysiological 
assessment, was offered to participants. All participants in the treatment sample were 
given the option of completing this assessment, but were not required to do so to remain 
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eligible for other components of the study (e.g., treatment). Participants in the domestic 
violence sample were invited for the optional psychophysiological assessment until a 
planned subsample of 70 was obtained. 
Participants completed the psychophysiological assessment while seated in a 
comfortable armchair in a 9x10 foot sound-insulated and temperature and humidity 
controlled room. Skin conductance was measured using silver/silver chloride electrodes 
filled with isotonic paste attached to participants’ nondominant hand on the first and third 
fingers. Heart rate was monitored using silver/silver chloride surface electrodes attached 
to participants’ right wrist and left ankle.  
Upon successful connection of recording equipment, participants completed a 
sequence of tasks during which skin conductance and heart rate were continuously 
recorded. Each participant first completed a 5-minute resting baseline while left alone in 
the examination room with instructions to relax and remain seated (baseline phase). An 
interviewer then returned and prompted the participant to talk about an emotionally-
neutral recall topic for 5 minutes (neutral phase). The participant was then left in the 
room alone again for an additional 5 minutes of baseline recording (recovery 1 phase). 
The interviewer then returned and prompted the participant to speak about her index 
traumatic event for 5 minutes (trauma phase). A final 5- minute recovery phase was then 
completed (recovery 2 phase).  
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Analytic Approach 
Characterizing the Sample  
Summary statistics were calculated for the study sample, including frequency 
statistics for categorical demographic variables (e.g., race) and descriptive statistics for 
continuously-distributed demographic variables (e.g., age). To describe the sample’s 
clinical characteristics, diagnostic rates for PTSD, depressive disorder, panic disorder, 
alcohol abuse, and substance abuse as well as summary statistics for total PTSD severity 
were calculated.  
Summary statistics for all clinical variables included in the study’s CFA and SEM 
analyses were also calculated, including self-reported measures reflecting internalizing 
and externalizing pathologies, laboratory-measured indicators of psychophysiological 
reactivity, and clinician-rated measures of PTSD symptom cluster severity.  
Developing an Internalizing and Externalizing Factor Structure (Specific Aims 1-2) 
CFA was employed to establish a two-factor model of clinical pathology 
consisting of Internalizing and Externalizing factors. CFA analyses to establish the 
internalizing and externalizing factor structure for this study were conducted with one 
subgroup of participants, and then a multi-group CFA analysis was performed to confirm 
model fit across both groups, thereby establishing the reliability of the CFA model for 
use in final SEM analyses with a second subgroup. As well, factor scores for 
Internalizing and Externalizing were calculated during the multi-group CFA and then 
subjected to univariate analyses evaluating their concurrent validity. Measures of 
internalizing that were employed in CFA analyses included the Anxious Arousal and 
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Depression subscales of the TSI, the BDI-II total severity scale, and the Anger-in 
subscale of the STAXI. Externalizing measures included the Tension Reduction Behavior 
and Dysfunctional Sexual Behavior subscales of the TSI and the STAXI Anger-out 
subscale. 
Data preparation and general information about CFA analyses. To prepare for 
the CFA analyses used to establish an internalizing and externalizing factor structure, a 
quasi-random split of the sample yielded two groups. First, all participants with valid 
psychophysiological data (n = 167) were assigned to group 2. The remaining 407 cases 
were randomly assigned to either of two groups, with group 1 containing 329 cases (none 
with psychophysiological data) to be used for CFA analyses and group 2 containing 245 
cases (including 167 with psychophysiological data) for subsequent SEM analyses.  
Prior to conducting CFA analyses, all internalizing and externalizing variables 
were inspected for univariate and multivariate normality using the SPSS software 
package (version 16.0; SPSS Inc., 2007). Univariate normality was tested by calculating 
skewness and kurtosis values for each variable, with normality defined as an absolute 
skewness value < 3.0 and an absolute kurtosis value < 10.0 (Kline, 2005). To evaluate 
multivariate normality, scatterplots were created for all bivariate combinations of 
variables tested in CFA analyses and visually inspected for linearity and 
homoscedasticity, and Mahalanobis distances were calculated and evaluated at the p < 
0.001 level (Kline, 2005; Tabachnick & Fidell, 2001).  
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All CFA and multi-group CFA analyses employed maximum likelihood (ML) 
estimation to account for missing data and were conducted with the Mplus statistical 
software program (version 5.2; Muthen & Muthen, 1998-2007). 
INT-EXT CFA refinement (specific aim 1). A series of CFA analyses were 
conducted to identify and refine a latent internalizing and externalizing factor model 
based on a number of conceptually-relevant and empirically-supported self-reported 
clinical measures. First, a model was tested with BDI-II, TSI Anxious Arousal, TSI 
Depression, and STAXI Anger-in scale scores loading onto an Internalizing factor and 
TSI Dysfunctional Sexual Behavior, TSI Tension Reduction Behavior, and STAXI 
Anger-out scale scores loading onto an Externalizing factor (INT-EXT Model 1, see 
Figure 1). Further model refinement was necessary (see Results section below) to achieve 
a factor model that converged normally and fit the observed data adequately (INT-EXT 
Model 3, see Figure 2), as evaluated with the comparative fit index (CFI; Bentler, 1990), 
the Tucker-Lewis nonnormed fit index (TLI; Bentler & Bonett, 1980), the root mean 
square error of approximation (RMSEA; Steiger, 1990), and the standardized root-mean-
square residual (SRMR; Bentler, 1990). Guidelines for model acceptance included CFI > 
.90, TLI > .90, RMSEA < .08, and SRMR < .08 (Browne & Cudeck, 1993; Hu & Bentler, 
1998).  
Multi-group CFA of INT-EXT structure (specific aim 2). After an adequate latent 
internalizing and externalizing factor model was established within group 1, the model 
was subjected to a multi-group CFA with all study participants, with an equality 
constraint imposed across the two groups. The same recommended values for model 
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acceptance were employed, including CFI > .90, TLI > .90, RMSEA < .08, and SRMR < 
.08 (Browne & Cudeck, 1993; Hu & Bentler, 1998). A multi-group CFA model meeting 
these criteria for adequate fit suggested that the latent factor structure for internalizing 
and externalizing established in group 1 also reliably characterized the data among 
participants in group 2, with whom the final structural model was to be employed. 
During multi-group CFA model testing, factor scores for internalizing and 
externalizing were calculated. Group mean differences in factor scores between those 
meeting and not meeting diagnostic criteria for available psychiatric diagnoses associated 
with internalizing pathology were calculated to check the concurrent validity of the 
internalizing factor. It was expected that depressive disorder and panic disorder would 
each be associated with higher mean internalizing factor scores compared to individuals 
without each disorder. Higher externalizing factor scores would have been expected 
among participants with alcohol abuse and substance abuse diagnoses compared to those 
without those disorders; however, due to very low observed diagnostic rates in the 
participant sample for these disorders, group mean difference testing by diagnostic status 
was not possible.  
SEM Model Testing (Specific Aims 3-5) 
The final structural models included latent factors for PTSD, Internalizing, 
Externalizing, and Psychophysiological Reactivity, as well as latent product terms for 
Internalizing by Psychophysiological Reactivity and Externalizing by 
Psychophysiological Reactivity to evaluate the moderating effects of the internalizing and 
externalizing dimensions on the association between physiological reactivity and PTSD. 
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The development of the Internalizing and Externalizing factors via CFA was described in 
its own section above. 
To model Psychophysiological Reactivity, four laboratory measures were selected 
for inclusion in the final SEM analyses, including GSR frequency reactivity, mean SCL 
reactivity, mean HR reactivity, and maximum HR reactivity. Prior research has 
established a link between cardiovascular and skin conductance laboratory measures and 
self-reported PTSD severity (Pole, 2007). 
The study’s PTSD factor was modeled according to a four-factor model of PTSD 
(King, Leskin, King, & Weathers, 1998). This model is derived from the three-factor 
DSM-IV (American Psychiatric Association, 2000) conceptualization of PTSD, which 
organizes the symptoms of PTSD into reexperiencing, avoidance and numbing, and 
hyperarousal symptom clusters. In line with criticisms of the DSM three-factor model’s 
inclusion of avoidance and numbing symptoms in the same symptom cluster, however, 
King et al. (1998)’s findings supported a four-factor model that retains DSM’s 
reexperiencing and hyperarousal factors but splits its avoidance and numbing factor into 
separate active avoidance and emotional numbing factors. This model received robust 
support across multiple populations in subsequent structural studies of PTSD 
(Asmundson, Wright, McCreary, & Pedlar, 2003; DuHamel et al., 2004; Marshall, 2004; 
McWilliams, Cox, & Asmundson, 2005; Palmieri & Fitzgerald, 2005; Palmieri, Marshall, 
& Schell, 2007; Palmieri, Weathers, Difede, & King, 2007; Rasmussen, Smith, & Keller, 
2007; Schinka, Brown, Borenstein, & Mortimer, 2007). This model is conceptually 
appealing as well, aligning with theoretical models proposing separate functional 
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mechanisms of the numbing and avoidance symptoms. For example, Foa, Zinbarg, and 
Rothbaum (1992) proposed that avoidance symptoms function as purposeful attempts to 
manage reexperiencing symptoms, whereas numbing symptoms represent an involuntary 
reduction in emotional experiencing consequent to chronic hyperarousal symptoms. As 
well, Litz (1992) described emotional numbing as a unique emotional expression problem 
resulting from heightened top-down processing among individuals with PTSD.  
An alternative four-factor model of PTSD has also received empirical support. 
The model proposed by Simms, Watson, and Doebbeling (2002) bifurcates the 
avoidance/numbing symptoms like the King et al. (1998) four-factor model, but goes the 
step further of combining three hyperarousal symptoms with the emotional numbing 
symptoms to form a dysphoria factor. Direct comparisons between these two four-factor 
models – which differ only on the placement of 3 of the 17 primary symptoms of PTSD – 
have yielded mixed results, with some showing slightly better model fit for the King 
model (e.g., McWilliams et al., 2005) and some supporting the Simms model (e.g., 
Baschnagel, O’Connor, Colder, & Hawk, 2005); Palmieri, Weathers, et al. (2007) found 
that data collected from the same sample of participants via different methods fit the 
models yielded slightly different results, with self-report survey data supporting the King 
model and clinician symptom ratings supporting the Simms model. Importantly, in that 
study and others comparing the two models, both models outperform other models of 
PTSD, both fit the data excellently, and differences in model fit between the two are 
rather slight.  
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A comparison between the competing models of PTSD with the present data is 
beyond the scope of this study. The King et al. (1998) model represents a less significant 
departure from the extant DSM-IV (American Psychiatric Association, 2000) model and 
appears to perform excellently as a structural model of PTSD, both in terms of absolute 
fit to study data and in comparison to other models of PTSD. This model was employed 
in the current study. Accordingly, PTSD subscales were created for use in SEM modeling 
by summing constituent item scores within each of the four PTSD symptom clusters. The 
assignment of individual PTSD symptoms to the four subscales is represented in Table 1. 
Data preparation and general information about SEM analyses. All manifest 
variables included in the SEM analyses were first examined for univariate and 
multivariate normality prior to structural analysis (Kline, 2005; Tabachnick & Fidell, 
2001). First, univariate normality was evaluated using skewness and kurtosis tests in the 
SPSS statistical software package (version 16.0; SPSS Inc., 2007). As in the preparation 
for CFA analyses, SEM manifest variables were deemed to be normally distributed given 
absolute values of < 3.0 for skewness and < 10.0 for kurtosis (Kline, 2005). In the event 
of non-normal distributions, histogram plots were employed to identify the presence of 
extreme univariate outlier values, and standard scores were calculated with the SPSS 
software program for relevant scales. In such cases, an outlier score was defined by a 
standard score with an absolute value greater than 3.29 (p < .001, two-tailed); these cases 
were removed and the distributions of affected variables were re-inspected for univariate 
normality (Tabachnick & Fidell, 2001). 
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Second, to evaluate multivariate normality, bivariate associations among all 
manifest variables were plotted with SPSS and visually inspected for linearity and 
homoscedasticity, and SPSS was used to screen for multivariate outliers by calculating 
Mahalanobis distances and evaluating at the p < 0.001 level (Kline, 2005; Tabachnick & 
Fidell, 2001). 
SEM analyses were performed with the Mplus statistical software program 
(version 5.2; Muthen & Muthen, 1998-2007). ML estimators were employed for all SEM 
analyses to account for missing data. All manifest indicators included in SEM analyses, 
once deemed to be univariate and multivariate normal, were centered by standardizing 
them within the group 2 participant sample. Standardized variables were included to 
reduce potential violations of ML’s assumption of multivariate normality by the inclusion 
of latent product terms (Cortina, Chen, & Dunlap, 2001) and to prevent model 
identification problems (Cortina, et al., 2001) and ill-scaling problems that can occur 
when manifest indicators possess widely discrepant variance magnitudes (Kline, 2005). 
Standardization is a form of linear transformation and therefore does not affect 
correlations among variables (Tabachnick & Fidell, 2001). Data were entered in 
individual score format for all SEM analyses (Muthen & Muthen, 1998-2007). 
SEM measurement model (specific aim 3). The study’s SEM model was first 
evaluated for adequate fit at the measurement level, including latent PTSD, Internalizing, 
Externalizing, and Psychophysiological Reactivity factors. In the initial SEM 
measurement model (SEM Measurement Model 1; see Figure 3), Psychophysiological 
Reactivity was measured by four manifest indicators. However, measurement model 
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refinement entailed removing the maximum HR reactivity variable, resulting in the 
accepted SEM measurement model (SEM Measurement Model 2) displayed in Figure 4. 
As with the CFA analyses, adequate model fit for the SEM measurement models was 
defined by CFI > .90, TLI > .90, RMSEA < .08, and SRMR < .08 (Browne & Cudeck, 
1993; Hu & Bentler, 1998). 
SEM structural model (specific aim 4). After an adequate SEM measurement 
model was established, the final structural model was specified, including all the terms in 
the respective measurement model as well as latent product terms for Internalizing by 
Psychophysiological Reactivity and Externalizing by Psychophysiological Reactivity. 
Structural relationships among factors included the regression of PTSD on Internalizing, 
Externalizing, and Psychophysiological Reactivity (main effects), and the regression of 
PTSD on the latent product terms (moderation effects). The final structural model is 
displayed in Figure 5. The primary goal of the structural model was to evaluate the 
statistical significance of the regression of latent PTSD on the latent moderation effect 
terms (Internalizing by Psychophysiological Reactivity, Externalizing by 
Psychophysiological Reactivity). The regression of PTSD on latent main effect factors 
(Internalizing, Externalizing, and Psychophysiological Reactivity) was also evaluated. 
Latent factors were allowed to correlate freely. 
Interpretation of SEM moderation effects (specific aim 5). Any significant 
moderation effects in the final structural model were to be visually plotted to aid in 
interpretation (Cohen, Cohen, West, & Aiken, 2003). Slopes for the regression of latent 
PTSD on latent Psychophysiological Reactivity at different values of the significant 
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moderating variable – including high (one standard deviation above the mean), medium 
(mean), and low (one standard deviation below the mean) valued – were calculated and 
graphically plotted for visual inspection. 
Results 
Characterizing the sample 
 All participants were female. Additional participant demographics are 
summarized in Table 2. The majority of participants were African-American, married or 
cohabitating, and low to middle income. On average, participants reported having 
approximately 13 years of education, were approximately 35 years old, and had 
experienced their index trauma approximately four years previously.  
 Summary statistics for psychiatric diagnoses and PTSD severity are displayed in 
Table 3 for sample description purposes. Most of the study’s participants met diagnostic 
criteria for PTSD. Indeed, PTSD was an inclusion criterion for the treatment sample. 
Approximately half of the total sample met diagnostic criteria for major depression, while 
a smaller number of participants were diagnosed with panic disorder, substance abuse, 
and alcohol abuse. Alcohol and substance dependence were exclusion criteria for the 
treatment sample. 
Summary statistics for all variables used in CFA and SEM analyses are displayed 
in Table 4.  
Developing Internalizing and Externalizing Latent Factors Use in SEM 
All internalizing and externalizing self-report measures were normally distributed 
at the univariate level (see Table 4). Visual inspection of bivariate scatterplots uncovered 
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no evidence of nonlinearity or heteroscedasticity and calculation of Mahalanobis 
distances revealed no multivariate outliers.   
CFA was used to test the tenability of the proposed INT-EXT Model 1 using full 
information maximum likelihood estimation. However, this analysis failed to attain a 
viable solution due to a positive definiteness problem with the TSI Tension Reduction 
Behavior scale, which yielded an impossible negative residual variance value.  
One possible cause of positive indefiniteness in CFA is multicollinearity, which 
can lead to impossible negative residual variances (Chou & Bentler, 1995; Tabachnick & 
Fidell, 2001; Wothke, 1993). Multicollinearity occurs when two or more variables 
included in a multivariate analysis correlate at a high level, (r > .70; Tabachnick & Fidell, 
2001). This redundancy in measurement adds little information to the analysis, but has 
the effect of increasing error terms and possibly preventing a viable model from 
converging.  
Inspection of bivariate correlation coefficients for TSI Tension Reduction 
Behavior revealed that it was very highly correlated with the TSI Dysfunctional Sexual 
Behavior scale (r = .81, p < .001 among group 1 participants). One possible solution to 
this would be to remove one of the variables from the analysis (Chou & Bentler, 1995; 
Tabachnick & Fidell, 2001; Wothke, 1993). However, in this case, it can be noted that the 
high correlation between the two scales may be due to the fact that they share 
overlapping items. Specifically, of the eight TSI Tension Reduction Behavior items and 
nine TSI Dysfunctional Sexual Behavior items, three are shared. Since item overlap 
artificially inflates bivariate associations between scales, it is possible that the 
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overlapping items were the source of the positive definiteness problem (Wothke, 1993), 
and these items were considered for removal from one of the scales. 
To eliminate item overlap between the TSI Tension Reduction Behavior and TSI 
Dysfunctional Sexual Behavior scales, item content was first inspected. All three 
overlapping items entailed sexual acting-out behaviors and appeared to most closely 
reflect the core construct of the TSI Dysfunctional Sexual Behaviors scale. Conversely, 
the three items appeared to represent one aspect of the more multifaceted Tension 
Reduction Behavior scale. Indeed, dropping the common items from the Tension 
Reduction Behavior scale reduced the bivariate correlation between the two scales to r = 
.55 (p < .001) in group 1 participants, whereas the magnitude of the correlation remained 
relatively high when the items were dropped from the Dysfunctional Sexual Behaviors 
scale instead (r = .72, p < .001). For these reasons, the three overlapping items were 
dropped from the Tension Reduction Behavior scale, and the CFA model was re-run with 
a modified five-item Tension Reduction Behavior scale (INT-EXT Model 2).  
By replacing the original eight-item TSI Tension Reduction Behavior scale with a 
five-item version of the scale that removed items overlapping with the TSI Dysfunctional 
Sexual Behavior scale, INT-EXT Model 2 appeared to eliminate the multicollinearity 
involving these two indicators (r = .55). However, this model, like INT-EXT Model 1, 
also failed to converge due to a positive definiteness problem with the TSI Tension 
Reduction Behavior scale which again produced an impossible negative residual variance 
value, suggesting the presence of an additional source of the positive indefiniteness. As a 
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result, the TSI tension reduction behavior scale was dropped from the measurement 
model entirely (Chou & Bentler, 1995; Tabachnick & Fidell, 2001; Wothke, 1993). 
Removing the TSI Tension Reduction Behavior scale from the measurement 
model yielded INT-EXT Model 3 (Figure 2). CFA of this model using full information 
maximum likelihood yielded a viable solution with excellent model fit (CFI = .99; TLI = 
.98; RMSEA = .04; SRMR = .10) among group 1 participants. Although the SRMR 
indicator of model fit was slightly outside the optimal range, the remainder of the fit 
indices were quite strong. As well, all factor loading coefficients were statistically 
significant. Consistent with Hypothesis 1 (establishment of an internalizing and 
externalizing CFA model), INT-EXT Model 3 was accepted and retained for equality 
testing across the two participant groups. 
 After obtaining a viable measurement model for internalizing and externalizing 
(INT-EXT Model 3) in group 1 participants, the model was subjected to a multi-group 
CFA that included all study participants and a measurement equality constraint across 
group 1 and 2 participants. Results for this model indicated excellent model fit (CFI = 
.99; TLI = .99; RMSEA = .03; SRMR = .10) and all factor loading coefficients were 
statistically significant. INT-EXT Model 3 was therefore accepted, in affirmation of 
Hypothesis 2 (reliability of the internalizing and externalizing model across participant 
subgroups), and retained for incorporation into the final structural model with group 2 
participants. 
Factor scores for Internalizing and Externalizing were calculated during multi-
group CFA testing of INT-EXT Model 3 and retained for further analysis to examine the 
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concurrent validity of the model structure. Group mean difference testing across 
diagnostic categories revealed that participants with a major depressive disorder 
diagnosis scored significantly higher on Internalizing (M = 1.66, SD = 3.97) than 
participants without the disorder (M = -1.71, SD = 4.05; F[1,290] = 51.781, p < .01). 
Similarly, participants with panic disorder scored significantly higher on Internalizing (M 
= 1.51, SD = 4.35) than participants without the disorder (M = -1.25, SD = 3.94; F[1,147] = 
11.244, p < .01). Group mean testing between participants with and without diagnoses 
associated with the externalizing dimension (alcohol abuse, substance abuse) could not be 
conducted due to extremely low diagnostic rates in the participant sample (see Table 3); 
only two cases met diagnostic criteria for alcohol abuse and three for substance abuse. 
SEM Model Testing 
Data Preparation  
All manifest variables included in SEM analyses were first inspected for 
univariate normality using skewness and kurtosis tests. Skewness and kurtosis values for 
the PTSD symptom cluster scales revealed that all four variables were distributed 
normally at the univariate level (see Table 4). Inspection of the distributions of the four 
psychophysiological reactivity indices revealed that two were non-normally distributed, 
including mean SCL reactivity (skewness = 4.81, kurtosis = 32.04) and HR maximum 
reactivity (skewness = -3.60, kurtosis = 22.58). Histogram plots suggested that these 
variables’ non-normality appeared to be attributable to the presence of extreme outlier 
values. As well, unlike the self-report measures employed in the study, which possess a 
pre-determined minimum and maximum possible score that can belie anomalous scores 
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caused by scoring errors, the psychophysiological indices are distributed along 
dimensions without minimum and maximum scores. As such, standard scores were 
calculated for all four psychophysiological reactivity indices and any raw score values 
corresponding to a standard score (z-score) with an absolute value greater than 3.29 (p < 
.001, two-tailed) were dropped. The following outlier values (|z| > 3.29) were deleted 
from the following measures: GSR frequency reactivity (z = 3.44), mean SCL reactivity 
(z = 7.50), mean HR reactivity (z = 3.43, 3.58), and maximum HR reactivity (z = -6.66, -
6.06, -4.25). Following the deletion of these outlier values, all four variables displayed 
univariate normal distributions, as displayed in Table 4.  
Manifest variables included in the SEM analyses were also evaluated for 
multivariate normality. Inspection of bivariate scatterplots for linearity and 
homoscedsticity and calculation of Mahalanobis distances to screen for multivariate 
outliers suggested that the variables used to measure the Internalizing, Externalizing, 
Psychophysiological Reactivity, and PTSD factors in SEM analyses were normally 
distributed at the multivariate level.  
SEM Measurement Models  
The proposed SEM Measurement Model 1 was tested using full information 
maximum likelihood estimation. Fit statistics indicated good fit to the data (CFI = .94; 
TLI = .92; RMSEA = .05; SRMR = .07). However, two of the psychophysiological 
reactivity variables – mean HR reactivity and maximum HR reactivity – displayed 
marked multicollinearity (r = .88), so maximum HR reactivity was removed from the 
model (Kline, 2005). Analysis of the resultant SEM Measurement Model 2 suggested 
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adequate model fit (CFI = .91; TLI = .87; RMSEA = .07; SRMR = .07). Although the 
TLI indicator of model fit was outside the optimal range, the remainder of the fit indices 
were acceptable. SEM Measurement Model 2 was retained for structural analysis, 
consistent with Hypothesis 3 (establishment of an SEM measurement model). 
SEM Structural Model  
The SEM structural model entailed the regression of latent PTSD on Internalizing, 
Externalizing, and Psychophysiological Reactivity latent factors (main effects), as well as 
latent product terms representing the moderating effects of internalizing and externalizing 
on the regression of PTSD on psychophysiological reactivity. As displayed in Figure 5, 
results of the structural model indicated that the moderating effect of externalizing on the 
regression of PTSD on psychophysiological reactivity was statistically-significant 
(coefficient = 1.20; p = 0.04), consistent with Hypothesis 4 (internalizing and 
externalizing moderating reactivity and PTSD). On the other hand, the moderating effect 
of internalizing was not statistically-significant, contrary to Hypothesis 4. Among main 
effects, Internalizing was a statistically-significant predictor of PTSD (coefficient = 0.52; 
p < 0.01), while Externalizing and Psychophysiological Reactivity were not predictive of 
PTSD in the final structural model. Internalizing and Externalizing were significantly 
correlated (coefficient = 0.27, p < 0.01); Psychophysiological Reactivity did not correlate 
significantly with the Internalizing or Externalizing factors. 
Interpretation of Moderation Effects  
Regression slopes for the regression of PTSD on Psychophysiological Reactivity 
at high (M + 1 SD), medium (M), and low (M - 1 SD) levels of Externalizing were 1.04, 
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0.14, and -0.75, respectively. These values are displayed graphically in Figure 6. 
Contrary to Hypothesis 5 (externalizing mitigating the reactivity-PTSD association and 
internalizing enhancing the association), participants who displayed higher levels of 
externalizing symptoms exhibited a stronger association between PTSD and 
psychophysiological reactivity, whereas lower levels of externalizing showed a weaker 
association between PTSD and psychophysiological reactivity. Because the Internalizing 
by Psychophysiological Reactivity moderating term was not significantly associated with 
PTSD, this effect was not graphed for further evaluation.  
Discussion 
This study found support for the externalizing dimension of psychopathology 
moderating the prediction of self-reported PTSD by laboratory-measured 
psychophysiological reactivity to idiographic trauma reminders among female survivors 
of interpersonal violence. Consistent with Hypotheses 1 (establishment of an 
internalizing and externalizing CFA model) and 2 (reliability of the internalizing and 
externalizing model across participant subgroups), confirmatory factor analyses 
established a viable model of internalizing and externalizing (Figure 2) based on an array 
of clinical measures in one participant subgroup and then affirmed the reliability of the 
model in a second participant subgroup; the latter group was primarily comprised of 
participants who provided psychophysiological data for testing the structure model. 
Hypothesis 3 (establishment of an SEM measurement model) was supported when an 
overall measurement model including the study’s latent factor terms was successfully fit 
to the study’s observed data (Figure 4). Hypothesis 4 (internalizing and externalizing 
56 
 
 
moderating reactivity and PTSD) was partially affirmed by the SEM structural model 
(Figure 5); externalizing symptoms significantly moderated the PTSD-
psychophysiological reactivity association, but internalizing symptoms did not. Finally, 
interpretation of the significant externalizing moderator term produced results that were 
contrary to Hypothesis 5 (externalizing mitigating the reactivity-PTSD association and 
internalizing enhancing the association), with increased externalizing pathology 
conferring increased rather than decreased psychophysiological reactivity in participants 
with higher levels of PTSD (Figure 6). 
Externalizing Moderation Effect 
The finding that externalizing symptoms moderated the relationship between self-
reported PTSD symptoms and psychophysiological reactivity to trauma cues was 
consistent with expectations; however, the nature of the moderation effect was different 
than expected. That is, externalizing does appear to account for a portion of the 
heterogeneity in the relationship, but whereas prior research, largely conducted with male 
samples, generally suggested that externalizing would weaken the association, this study 
found that higher levels of externalizing actually strengthened it in a sample of trauma-
exposed women. This study’s findings would suggest, for example, that high levels of 
externalizing comorbidity may be associated with greater concordance between 
psychophysiological reactivity and self-reported PTSD rather than accounting for cases 
of psychophysiological non-responding. Conversely, findings suggested that under 
moderate levels of externalizing the correlation between psychophysiological reactivity 
and PTSD becomes quite small, and at low levels of externalizing the correlation 
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becomes negative – participants with low levels of externalizing displayed higher levels 
of self-reported PTSD in comparison to their relatively lower levels of objectively-
measured reactivity to trauma cues. 
Although this pattern of results was unexpected, a more detailed examination of 
the literature on the psychophysiology of externalizing pathology offers some potential 
avenues of explanation. In particular, experimental design, participant gender, and 
heterogeneity in the externalizing dimension are factors that will be explored below as 
potential explanations for the current findings. For example, Humphreys et al.’s (2012) 
study testing externalizing comorbidity as a moderator of the association between 
psychophysiological reactivity and PTSD diagnostic status found that, consistent with 
this study’s predicted mitigating effect of externalizing on psychophysiological reactivity, 
male military veterans with PTSD and comorbid ASPD or both ASPD and a substance 
use disorder displayed a lack of reactivity to personalized trauma cues. However, 
participants with comorbid substance use disorders without comorbid ASPD actually 
demonstrated increased psychophysiological reactivity, consistent with this study’s 
finding of a strengthening effect of externalizing on the prediction of PTSD by 
psychophysiological reactivity measures, suggesting that different forms of externalizing 
may have different moderating effects on the psychophysiological reactivity-PTSD 
relationship. 
Observing that the literature on the psychophysiology of externalizing pathology 
has been sometimes marked by failures of replication and has included underling theories 
that at times provide conflicting predictions, Lorber (2004) conducted a large-scale meta-
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analysis of this body of research, including 95 studies of the psychophysiology of 
antisocial spectrum behaviors, in order to quantify and better account for variability in 
their associations with psychophysiological indicators. Importantly, conceptual 
distinctions between different forms of antisocial spectrum behaviors, including 
psychopathy, antisocial personality disorder, juvenile conduct problems, and aggression, 
were described and these different forms of externalizing behavior were predicted to 
display differential patterns of association with psychophysiological indicators. 
Focusing on studies that considered psychophysiological reactivity to an 
evocative task, as opposed to those considering resting psychophysiology or task-specific 
physiological activity that were also included in the review, there was no overall effect 
between aggression and either heart rate or electrodermal reactivity, potentially 
supporting the argument that aggression, a correlate of the externalizing dimension, is 
associated with a lack of psychophysiological reactivity. However, when the analyses 
were limited to studies of adults, aggression was actually associated with increased heart 
rate and electrodermal reactivity. As well, when studies measuring negatively- and 
positively-valenced cues were separated, heart rate reactivity and aggression were 
positively associated in studies involving negatively-valenced tasks and negatively 
associated in those involving positively-valenced tasks. That is, although the relationship 
between the externalizing correlate aggression and psychophysiological reactivity was 
non-significant overall, putatively supporting the notion that aggressive individuals do 
not display heightened psychophysiological reactivity under laboratory conditions, 
aggression does appear to be associated with increased psychophysiological reactivity in 
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studies of adults and in those that involve emotionally unpleasant tasks, consistent with 
this study’s findings. 
On the other hand, another form of adult externalizing pathology that was 
considered in Lorber’s (2004) meta-analysis, psychopathy, consistently displayed non-
significant relationships with heart rate reactivity, including the overall effect, in adults 
only, and in studies employing positively- and negatively-valenced cues. In terms of 
electrodermal reactivity, psychopathy displayed a significant negative relationship overall 
and in adults only; stimulus valence was not considered separately as almost all 
electrodermal reactivity studies employed negatively-valenced tasks.  
It is worth noting that, of the 20 studies examining cardiac and electrodermal 
reactivity to negatively-valenced stimuli in adults included in Lorber’s (2004) meta-
analysis (i.e., the group of studies demonstrating a potentiating effect of externalizing on 
psychophysiological reactivity), almost all of them involved male participants, usually 
incarcerated inmates (e.g., Hare, 1982) or non-incarcerated perpetrators of violence (e.g., 
Meehan, Holtzworth-Munroe, & Herron, 2001). Only two studies involved female 
samples (Friedrich, Tyler, & Clark, 1985; Frodi & Lamb, 1980), indicating that women 
are clearly underrepresented in the literature on externalizing pathology and 
psychophysiological reactivity to aversive tasks. Nevertheless, both studies involving 
female participants found that aggression (indicated in both studies by participation in 
social services related to perpetration of child abuse) was associated with increased 
psychophysiological reactivity to aversive cues. These findings of a potentiating effect of 
aggressive forms of externalizing pathology on psychophysiological reactivity are 
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consistent with the present study’s findings based on externally-focused anger and sexual 
acting-out behaviors as indicators of the externalizing dimension.  
Overall, Lorber (2004) showed that, across a large body of literature on 
externalizing pathology and psychophysiological reactivity, different patterns emerged 
depending on the nature of the externalizing phenomenon that was being studied. In 
studies in which adult participants were exposed to negatively-valenced tasks, 
psychopathy showed flat or negative relationships with heart rate and electrodermal 
reactivity, whereas aggression showed positive associations with these measures in both 
male and female samples. It therefore appears that the suppressing effect of the 
externalizing dimension on psychophysiological reactivity may be limited to specific 
forms of externalizing such as psychopathy, and that other, perhaps less severe forms of 
externalizing may actually promote psychophysiological reactivity.  
This study’s population included female victims of multiple forms of 
interpersonal trauma, most of whom had severe levels of PTSD. The measures of 
externalizing pathology were externally-directed anger and sexual acting-out behavior. It 
is possible that, rather than being antisocial, the externalizing pathology in this sample 
may have reflected behaviors indicative of borderline personality disorder (Clarke, Rizvi, 
& Resick, 2008), a disorder that appears to occur more frequently in women than in men 
(Torgersen, Kringlen, & Cramer, 2001). 
Although much research on the psychophysiology of externalizing pathology has 
focused on antisocial spectrum pathologies, there is evidence that borderline personality 
disorder (BPD) symptoms may also represent the externalizing dimension, although its 
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location within the internalizing and externalizing model (Krueger, 1999; Krueger et al., 
1998) is far from clear. In a recent large, nationally-representative study of the structure 
of psychiatric comorbidity in the United States, Eaton et al. (2011) confirmed an 
internalizing and externalizing model that bifurcated internalizing into fear and 
distress/anxious-misery sub-dimensions similar to previous structural findings (Cox et al., 
2002; Krueger, 1999; Miller et al., 2008; Watson, 2005). Unlike other disorders, which 
loaded onto only one dimension or sub-dimension each, BPD cross-loaded onto both the 
externalizing and distress/anxious-misery dimensions. Testing a similar structural model 
of psychopathology that also included externalizing and a bifurcated internalizing factor, 
James and Taylor (2008) found that BPD loaded onto both the externalizing and the 
distress/anxious-misery factors in their combined male and female sample, although 
when they considered only the female participants a competing model in which BPD 
loaded only onto the distress/anxious-misery dimension fit the data equally well. Finally, 
in Wolf et al.’s (2012) latent-class analysis of predominantly male military veterans 
screening positive for PTSD which yielded internalizing, externalizing, and simple PTSD 
latent classes, the externalizing class was associated with greater BPD symptom levels 
versus the internalizing and simple PTSD latent classes. Together, these findings suggest 
that borderline personality disorder symptoms are likely underpinned by the externalizing 
dimension of pathology, although they may also be well-saturated with the anxious-
misery facet of the internalizing dimension as well. 
Research on the psychophysiological reactivity of BPD has been limited to date, 
and extant results have been mixed. Schmahl et al. (2004) found that female participants 
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with borderline personality disorder demonstrated significantly less blood pressure 
reactivity to trauma scripts than participants with PTSD or control participants, 
suggesting that borderline personality disorder may suppress psychophysiological 
reactivity. As well, Kuo and Linehan (2009) found that female participants with 
borderline personality disorder were not more psychophysiologically-reactive to 
unpleasant emotional cues than participants with social anxiety disorder or healthy 
controls. On the other hand, Limberg, Barnow, Freyberger, and Hamm (2011) found that 
a predominantly female sample of participants demonstrated increased 
psychophysiological reactivity to emotionally-unpleasant cues reflecting borderline 
personality disorder-related themes of rejection and abandonment. That is, borderline 
personality disorder may reflect both externalizing and anxious-misery-related 
internalizing pathologies, and its impact on psychophysiological reactivity to 
emotionally-aversive cues remains unclear, with some indication that it may suppress 
reactivity to trauma-related cues specifically. 
In the present study, the externalizing dimension, which was associated with 
increased psychophysiological reactivity, was measured by the TSI Dysfunctional Sexual 
Behaviors scale (Briere, 1995) and the Anger-out scale of the STAXI (Spielberger, 
1988). These scales were selected for their conceptual relationship with impulsivity, a 
core feature underpinning the externalizing dimension (Krueger et al., 2001; Miller, 
2003). The TSI Tension Reduction Behaviors scale (Briere, 1995), which includes a 
multifaceted array of items reflecting attempts to manage distress through external 
means, was also selected for inclusion but was dropped from the model for statistical 
63 
 
 
reasons. As such, this study’s representation of the externalizing dimension – modeled by 
scales measuring anger that is outwardly-expressed and impulsive sexual behaviors – 
may not have included robust content coverage of the externalizing dimension. Notably, 
the modeled scales lack items reflecting the narcissism and lack of empathy that 
distinguishes psychopathy from other impulsive externalizing dimensions (Lorber, 2004; 
Lynam 1996).  
This study’s representation of externalizing likely has somewhat more in common 
with the aggression construct than with the psychopathy construct employed in Lorber’s 
(2004) meta-analysis. Whereas that expansive review of the literature demonstrated that 
adults tasked with unpleasant activities in a laboratory setting demonstrated reduced 
psychophysiological reactivity when high levels of psychopathy were present, 
aggressiveness was associated with increased psychophysiological reactivity under those 
conditions. Participants in the current study with high levels of latent externalizing 
pathology, as measured primarily by externally-directed anger and sexual acting out, 
followed the latter pattern, with increasing levels of externalizing accompanying greater 
psychophysiological reactivity to the negatively-valenced task of recalling their personal 
trauma experiences.  
It should also be noted that sample characteristics of much of the research on 
externalizing pathology and psychophysiological reactivity also differ meaningfully from 
the current study’s sampling frame. That is, research demonstrating the mitigating effect 
of psychopathy on psychophysiological reactivity and the potentiating effects of 
aggression (Lorber, 2004) typically involves participants who have perpetrated 
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interpersonal violence or other crimes, whereas the present study sought to clarify the 
association between psychophysiological reactivity and PTSD in a sample of participants 
who were identified for being survivors, rather than perpetrators, of interpersonal 
violence. Anger/irritability constitutes one of the core diagnostic symptoms of PTSD 
(American Psychiatric Association, 2000) and anger, including externally-focused anger, 
is a well-documented correlate of PTSD among samples not specifically selected for 
aggression or violence. Indeed, Orth and Wieland’s (2006) meta-analysis of PTSD and 
anger and hostility demonstrated significant overall relationships between PTSD and both 
anger-related constructs, with no differences by gender in either case. Specifically 
considering externally-directed anger, there was a significant association with PTSD with 
a weighted overall effect size of r = .29 across eight studies. Further, given the prevalence 
of anger in individuals with PTSD, Beckham et al. (2002) demonstrated the relevance of 
anger and hostility in understanding the psychophysiology of PTSD, finding that when 
male military veterans were prompted to recall an unresolved instance of externally-
directed anger, self-reported hostility was correlated with psychophysiological reactivity 
in those with PTSD but not in those without PTSD.  
Taken together, research suggests that the externalizing dimension displays a 
degree of heterogeneity in its association with psychophysiological reactivity, and that 
this heterogeneity must be brought into consideration when attempting to employ 
externalizing pathology to explain the heterogeneity in the relationship between 
psychophysiological reactivity and PTSD. Cases of psychophysiological hyporeactivity 
in self-reported PTSD cases and the relatively modest overall correlations between 
65 
 
 
laboratory-measured psychophysiological reactivity and self-reported PTSD severity may 
be attributable to the influence of the most severe aspects of the externalizing dimension, 
such as psychopathy or antisocial personality disorder, the presence of comorbid 
borderline personality disorder, or other moderator variables. There is some evidence, for 
example, that high levels of self-reported dissociation are associated with suppression of 
psychophysiological responding to trauma-related cues (Griffin et al., 1997). Conversely, 
other forms of externalizing, such as aggression in the absence of psychopathic features 
as documented by Lorber (2004), or externally-directed anger and sexualized acting-out 
as demonstrated in the current study, may entail a heightened sense of distress that 
actually increases psychophysiological reactivity to traumatic reminders. 
Internalizing Effects 
The present study proposed that internalizing symptoms would also moderate the 
relationship between psychophysiological reactivity and PTSD; specifically, that they 
would strengthen this relationship. However, the final structural model revealed a non-
significant moderation effect. Internalizing did, however, display a significant positive 
main effect on PTSD severity. 
The findings that internalizing symptoms significantly predicted PTSD but did not 
alter the level of association between psychophysiological reactivity and PTSD can be 
considered in light of research demonstrating that PTSD, although heterogeneously 
entailing both internalizing and externalizing features, correlates, and comorbidities, 
loads most strongly onto the internalizing dimension and that internalizing, like 
externalizing, displays a degree of heterogeneity in its association with psychophysiology 
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reactivity. First, structural analyses of Axis-I pathology demonstrate that PTSD loads 
onto the internalizing dimension; specifically, it tends to co-occur most frequently with a 
cluster of Axis-I disorders termed anxious-misery disorders, as opposed to externalizing 
disorders or fear-based internalizing disorders (Cox et al., 2002; Eaton et al., 2011; Miller 
et al., 2008; Sellbom et al., 2008; Slade & Watson, 2006), supporting this study’s finding 
that the only significant main effect for the prediction of PTSD in the final structural 
model was the internalizing dimension. Nevertheless, PTSD’s relatively modest loading 
onto anxious-misery compared to other disorders in some of these studies (Cox et al., 
2002; Eaton et al., 2011) and its cross-loading onto externalizing in another study (Wolf 
et al., 2010) underscore the heterogeneity of the disorder’s symptom expression and 
comorbidity. 
Second, research supporting the bifurcation of internalizing into two sub-
dimensions of fear and distress/anxious-misery – and PTSD’s association with the latter – 
may be particularly useful for understanding the lack of an internalizing moderating 
effect in the present study. Paralleling the distinction between fear-based (e.g., specific 
phobias) and anxious-misery-based (e.g., generalized anxiety disorder) disorders in 
structural research on Axis-I pathology (e.g., Krueger, 1999), research on the 
psychophysiology of internalizing disorders suggests that the largest effects between 
psychophysiological reactivity and self-reported internalizing symptoms occur among 
individuals with fear-based disorders who are exposed to disorder-specific fear-inducing 
stimuli (Orr & Roth, 2000). Cuthbert et al. (2003), for example, found that participants 
with specific or social phobia showed the greatest levels of psychophysiological 
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reactivity to fear-based imagery tasks, whereas those with PTSD or panic disorder 
showed the lowest levels of psychophysiological reactivity. That study also found that 
participants with PTSD and panic disorder scored higher on clinical measures of 
distressing negative emotions and displayed a high level of comorbidity with major 
depression, suggesting that psychophysiological reactivity may be strongest among 
individuals who are exposed to specific feared stimuli and weakest among those whose 
internalizing distress is marked by general negative affect.  
Cook, Melamed, Cuthbert, McNeil, and Lang (1988) similarly found greater 
psychophysiological reactivity in participants with specific phobia than in participants 
with agoraphobia, despite the latter group self-reporting high levels of distress related to 
the psychophysiological task and scoring higher than the specific phobia group on an 
array of clinical measures of negative emotionality. McNeil, Vrana, Melamed, Cuthbert, 
and Lang (1993), in a study of individuals with specific or social phobia, categorized 
participants into either fearful or anxious subgroups based on responses to self-report 
questionnaires and found that overall symptom severity was associated with 
psychophysiological reactivity level in the fearful subgroup but not the anxious subgroup. 
Research has also found that participants with generalized anxiety disorder, a disorder 
that loads onto the anxious-misery dimension of Axis-I pathology (e.g., Cox et al., 2002), 
demonstrated a lack of psychophysiological reactivity to stressful tasks (e.g., Hoehn-
Saric, McLoed, & Zimmerli, 1989).  
Taken together, PTSD’s characterization as an anxious-misery internalizing 
disorder rather than a fear-based one as well as the significant main effect of internalizing 
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on PTSD severity in the present study may suggest that the association between PTSD 
and internalizing with psychophysiological reactivity is overlapping rather than 
interactive. That is, among individuals who are trauma-exposed, higher levels of 
internalizing may be directly associated with higher PTSD levels and may not affect the 
degree of psychophysiological reactivity associated with PTSD. Consistent with this 
formulation, the measures used to model internalizing in the current study – the TSI 
Anxious Arousal and Depression scales (Briere, 1995), the STAXI Anger-in subscale 
(Spielberger, 1988), and the BDI-II (Beck et al., 1996) – appear to be more saturated with 
non-specific distress or “anxious-misery” content than fear-related content.  
As with the association between externalizing and psychophysiological reactivity, 
it appears that the association between internalizing and psychophysiological reactivity is 
heterogeneous, highlighting the need for more specificity when attempting to employ 
internalizing and externalizing dimensions as moderator variables to account for 
heterogeneity in the psychophysiological reactivity-PTSD association. Studies modeling 
internalizing to include more fear-based content or specifically modeling the fear sub-
dimension of internalizing may be more likely to yield a potentiating moderation effect 
for internalizing than those that employ more distress-based internalizing content, such as 
the present study. 
Strengths and Limitations 
A primary strength of the current study is its use of a structural analytic design 
that allowed for the examination of moderation effects dimensionally rather than 
categorically as in studies that consider PTSD caseness as the dependent variable or 
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represent moderator variables in terms of categorical combinations of comorbidity (e.g., 
comparing individuals with PTSD only and those with PTSD and a comorbid condition). 
Structural equation modeling also allows these relationships to be measured by latent 
terms with error variance removed (i.e., with perfect reliability; Hoyle, 1995). Additional 
strengths include the study’s use of a gold-standard clinician-rated self-report measure of 
PTSD symptoms, the CAPS (Weiss, 2004), its large sample size, and the use of an 
idiographic trauma recall task during psychophysiological measurement rather than 
standardized trauma cues across all participants or exposure to a non-specific aversive 
task, ensuring that participants’ psychophysiological reactivity scores represent changes 
in autonomic arousal specifically attributable to content that was relevant to their 
personal traumatic experiences (Orr, Metzger, et al., 2004).  
A number of study limitations are notable as well. First, the study’s reliance on 
existing data prevented inclusion of a direct measure of internalizing and externalizing 
pathologies or their primary underlying temperamental markers, such as the MPQ’s 
NEM, PEM, and CON temperament scales (Tellegen, in press) or the PSY-5 scales of the 
MMPI-2 (Harkness et al., 2002). Nevertheless, the study made use of an existing array of 
clinical measures that are conceptually relevant to internalizing and externalizing to 
model these dimensions, establishing a measurement model using confirmatory factor 
analysis in one subgroup of participants, confirming the model’s reliability with a second 
subgroup, and incorporating these latent factors into the study’s final structural model. In 
this way, the internalizing and externalizing dimensions were represented in final study 
analyses as latent variables with perfect measurement reliability and their relationships 
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with other variables and interaction (moderation) effects were evaluated within the 
structural equation modeling framework (Hoyle, 1995).   
Another study limitation was its low rate of alcohol and substance-related 
comorbidity. Indeed, alcohol and substance dependence were exclusion criteria for the 
treatment sample of participants. Whereas comorbidity between PTSD and the 
internalizing disorders depression and panic disorder were consistent with population-
based rates (Kessler et al., 1995; Pietrzak et al., 2011), externalizing comorbidity at the 
diagnostic level was underrepresented. This may have accounted in part for the present 
study’s finding that the externalizing moderator effect enhanced psychophysiological 
reactivity, unlike prior research showing that severe externalizing pathology such as 
psychopathy (Lorber, 2004) or clinically-significant antisocial personality disorder in 
male military veterans (Humphreys et al., 2012) suppressed psychophysiological 
reactivity. On the other hand, the finding of a significant strengthening effect for less 
severe levels of externalizing, modeled in the present study by impulsive sexual 
behaviors and externally-focused anger, offers potentially clinically-meaningful insight 
into the multimodal phenomenology of PTSD and underscores the importance of further 
exploring the phenomenological heterogeneity of the PTSD-psychophysiological 
reactivity relationship. 
The generalizability of findings from the present study may be limited by its 
inclusion of women only. Although gender has not been examined directly as a potential 
moderator of the relationship between PTSD and psychophysiological reactivity to date, 
both men and women are well-represented in this body of research. Indeed, in Pole’s 
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(2007) meta-analysis of the psychophysiology of PTSD, participants in the studies 
examining PTSD and psychophysiological reactivity to personalized trauma cues 
included 53% women on average. On the other hand, research on the psychophysiology 
of externalizing pathologies has largely been conducted with male participants; the 
present study’s examination of the role of externalizing in posttraumatic 
psychophysiological reactivity in a sample of women thereby adds to this literature. In 
addition, strengths of the present study’s sampling frame are its inclusion of participants 
representing a vast range of PTSD symptom severity (see Table 3) and demographic 
diversity in terms of age, race, and income (see Table 2).  
A final limitation of the present study is that the definition of moderation that was 
employed, although consistent with Baron and Kenny’s (1986) widely accepted 
definition of a moderator variable as one that explains the conditions under which two 
other variables are related, may not fully satisfy the more recent definition of moderation 
advocated by Kraemer, Kiernan, Essex, and Kupper (2008) stipulating that a moderator 
variable must temporally precede the variables whose association it is attempting to 
explain. The measures used to define the independent, moderator, and dependent latent 
factors in this study’s final structural model were all measured at approximately the same 
time and the moderator variables – internalizing and externalizing – therefore do not 
precede psychophysiological reactivity or PTSD in a practical sense. A case could 
therefore be made that psychophysiological reactivity could be the moderator variable, 
explaining portions of the variance in the primary externalizing-PTSD association. 
However, although all variables were measured approximately at the same time, 
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internalizing and externalizing may be conceptualized as representing phenomena that 
derive from an earlier developmental time than the other variables. That is, internalizing 
and externalizing are conceptually underpinned by dimensions of temperament (NEM, 
PEM, and CON) that are considered to be relatively stable over time, demonstrate 
significant heritability, are associated with identified neurobiological systems, and 
closely resemble the structure of early childhood temperament (Miller, 2003); i.e., they 
represent broad-based psychopathological dimensions that derive from birth or early 
infancy and continue into adulthood in relatively stable fashion. On the other hand, 
psychophysiological reactivity and PTSD are both definitionally linked to exposure to 
one or more traumatic events at some point during the lifetime. In the present study’s 
combined participant sample, the median time since participants’ index traumatic event 
was approximately 6 weeks and the mean was approximately 4 years (see Table 2). 
Notwithstanding the fact that index traumatic events may have been preceded by 
additional traumas contributing to current PTSD phenomenology (Breslau, Peterson, & 
Schultz, 2008), it is likely that internalizing and externalizing tendencies in the present 
study were established prior to present levels of PTSD and psychophysiological reactivity 
to traumatic reminders and therefore satisfy Kraemer et al.’s more stringent definition of 
moderation as well. 
Conclusions and Future Directions 
The examination of moderator variables in psychopathology research offers the 
potential to understand relationships among constructs on a more detailed level by asking 
the question, “how do two (or more) variables of interest relate to each other based on 
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differing levels of a third variable”? Moderator variables thereby afford opportunities for 
uncovering information about psychopathological risk factors, the heterogeneity of 
clinical symptom expression, and conditions under which interventions may be more or 
less effective that are important for our understanding the nuances of clinical phenomena 
(MacKinnon & Luecken, 2008). The present study considered internalizing and 
externalizing latent dimensions of psychopathology as moderators of the prediction of 
self-reported PTSD symptom severity by laboratory-measured indicators of 
psychophysiological reactivity to idiographic traumatic reminders. Prior research 
established overall associations between psychophysiological reactivity markers and 
PTSD severity and caseness, leading some to recommend the incorporation of 
psychophysiological measurement into diagnostic assessment for the disorder (Malloy, 
Fairbank, & Keane, 1983; Orr & Roth, 2000). However, these efforts have been limited 
in part by the observation that psychophysiological reactivity is a highly specific but only 
moderately sensitive predictor of PTSD status (Orr & Roth, 2000; Orr, McNally, et al., 
2004; Pole, 2007). That is, when PTSD is absent, psychophysiological reactivity is 
almost always absent as well, with psychophysiological reactivity demonstrating a 
specificity of 83% in predicting PTSD status in Pole’s (2007) meta-analysis for example. 
Yet the converse is less reliably true, with a diagnosis of PTSD based on self-report 
accompanying increased psychophysiological reactivity in only 65% of diagnosed cases 
of PTSD (sensitivity) in Pole’s (2007) review. The present study sought to increase our 
ability to account for self-reported PTSD symptoms based on objective 
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psychophysiological reactivity measures through the consideration of the effects of latent 
internalizing and externalizing dimensions of psychopathology.  
This study proposed that internalizing and externalizing pathologies would 
moderate the prediction of PTSD by psychophysiological reactivity – specifically, that 
internalizing and externalizing would demonstrate enhancing and mitigating effects, 
respectively – based on prior literature on the psychophysiology of internalizing and 
externalizing pathologies and Humphreys et al.’s (2012) recent study demonstrating a 
mitigating effect of some forms of externalizing comorbidity on psychophysiological 
reactivity and PTSD diagnostic status. However, in the current study, no moderating 
effect was found for internalizing, and externalizing actually displayed an enhancing 
rather than mitigating effect on the psychophysiological reactivity-PTSD relationship. 
Although unexpected, this study’s strengthening effect of externalizing pathology can be 
interpreted in light of prior research suggesting that the externalizing dimension’s 
mitigating effect on psychophysiological reactivity may be specific to severe forms of 
antisocial-spectrum pathology such as psychopathy (Lorber, 2004) or to borderline 
personality disorder symptoms (Kuo & Linehan, 2009; Schmahl et al., 2004). On the 
other hand, other forms of externalizing such as aggression (Lorber, 2004), hostility or 
externally-directed anger (Beckham et al., 2002), and substance use (Humphreys et al., 
2012) may actually promote psychophysiological reactivity to traumatic reminders. The 
present study’s strengthening effect of externalizing symptoms on the prediction of PTSD 
by psychophysiological reactivity measures may therefore be attributable to its modeling 
of less severe forms of externalizing, using measures primarily reflecting externally-
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focused anger and sexually impulsive behaviors in a sample of participants that displayed 
low rates of externalizing diagnostic comorbidity. As well, the present study found a 
significant main effect for the prediction of PTSD severity by internalizing but a lack of a 
moderating effect of internalizing on the prediction of PTSD by psychophysiological 
reactivity. This finding with female trauma victims appears to reflect PTSD’s 
categorization in structural studies as primarily an anxious-misery internalizing disorder 
rather than a fear-based internalizing disorder or externalizing disorder (Cox et al., 2002; 
Eaton et al., 2011; Miller et al., 2008; Sellbom et al., 2008; Slade & Watson, 2006), 
notwithstanding PTSD’s heterogeneous symptom expression and comorbidity patterns 
that include elements of all three (Friedman et al., 2011; Miller et al., 2012).  
In sum, the present study offers support for the importance of internalizing and 
externalizing latent dimensions of psychopathology to understanding posttraumatic 
symptom expression. Although the internalizing dimension may correlate directly with 
PTSD symptom severity and may not bear upon psychophysiological reactivity’s 
prediction of PTSD, the externalizing dimension may demonstrate an indirect effect on 
PTSD severity by influencing the degree to which psychophysiological reactivity is 
predictive of the disorder. As well, the present study’s finding of an enhancing effect of 
externalizing on the prediction of PTSD by psychophysiological reactivity to trauma 
cues, when considered vis-à-vis prior research demonstrating a mitigating effect for some 
forms of externalizing on psychophysiological reactivity and its prediction of PTSD 
diagnostic status, underscores the importance of considering heterogeneity in the nature 
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of the externalizing dimension when considering its effects on the clinical expression of 
PTSD. 
Future research exploring heterogeneity in the prediction of PTSD by 
psychophysiological reactivity measures is clearly warranted. Externalizing pathology 
may represent a particularly promising construct for clarifying this heterogeneity, but 
accounting for heterogeneity within the externalizing dimension appears paramount to 
this task as well. Given the methodological limitations of the present study, or any single 
study, attempts to replicate this study’s findings and extend them to other trauma-exposed 
populations are indicated. Finally, the present study presents a strong case for the 
continued exploration of moderating variables that may shed further light on conditions 
affecting psychophysiological reactivity’s prediction of PTSD. Such exploration may 
improve our understanding of the complexities of the psychophysiology of PTSD, 
illuminate etiological risk factors for the maintenance of PTSD symptoms post-trauma, 
and provide a basis for improved multimodal clinical assessment of PTSD.    
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Table 1. Assignment of CAPS Items to PTSD Subscales. 
Subscale Items 
Reexperiencing Intrusive memories 
 Trauma-related nightmares 
 Flashbacks 
 Psychological distress at trauma reminders 
 Physiological reactivity to trauma reminders 
Avoidance Avoidance of trauma-related thoughts/feelings  
 Avoidance of trauma-related people/places 
Numbing Traumatic amnesia 
 Diminished interest in usual activities 
 Interpersonal detachment 
 Restricted range of affect 
 Foreshortened future 
Hyperarousal Difficulty sleeping 
 Anger/irritability 
 Concentration problems 
 Hypervigilance 
 Exaggerated startle response 
Note. Symptoms assigned to PTSD subscales according to King et al. (1998). CAPS = 
Clinician-Administered PTSD Scale; PTSD = posttraumatic stress disorder. 
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Table 2. Summary Statistics for Descriptive Demographic Variables (N = 574). 
Variable n M Mdn SD Range 
Months Since Trauma 573 46.8 1.4 116.4 0.4 - 698.7 
Age 573 34.7 35 9.4 18 - 74 
Years of Education 572 12.8 13 2.3 0 - 24 
      
Variable n %    
Race (n = 574)      
        African-American 332 58    
        Caucasian 211 37    
        Other 31 5    
Marital Status (n = 573)      
        Cohabitating 225 39    
        Married 139 24    
        Single/Dating 122 21    
        Separated/Divorced 82 14    
        Widowed 5 1    
Household Income (n = 557)      
        $10,000 or less 165 30    
        $10,001-20,000 134 24    
        $20,001-30,000 97 17    
        $30,001-50,000 100 18    
        More than $50,000 61 11    
Note. Percentages are based on valid cases and do not always sum to 100 due to rounding.  
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Table 3. Summary Statistics for Descriptive Clinical Variables (N = 574). 
Variable n M Mdn SD Range 
CAPS Total PTSD Severity 292 68.1 68 22.0 0 - 120 
      
Variable n %    
PTSD (n = 292)      
        Present 257 88    
        Absent 35 12    
Major Depression (n = 292)      
        Present 151 52    
        Absent 141 48    
Panic Disorder (n = 149)      
        Present 30 20    
        Absent 119 80    
Alcohol Abuse (n = 150)      
        Present 2 1    
        Absent 148 99    
Substance Abuse (n = 150)      
        Present 3 2    
        Absent 147 98    
Note. Percentages are based on valid cases. CAPS = Clinician-Administered PTSD Scale; 
PTSD = posttraumatic stress disorder. 
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Table 4. Summary Statistics for Study Variables (N = 574). 
Variable n M Mdn SD Range Skew. Kurtosis 
BDI-II  567 26.4 26 11.5 0 - 56 0.23 -0.36 
STAXI Anger-in  149 19.3 19 4.6 10 - 32 0.58 0.18 
STAXI Anger-out   149 14.9 15 4.0 8 - 30 1.01 1.79 
TSI Anxious 
Arousal  489 14.7 15 5.7 0 - 24 -0.32 -0.69 
TSI Depression  489 14.6 15 6.1 0 - 24 -0.20 -0.87 
TSI Dysfunctional 
Sexual Behavior 498 7.8 6 7.3 0 - 27 0.91 -0.12 
TSI Tension 
Reduction Behavior 
(original 8 items) 498 7.6 7 5.5 0 - 24 0.79 0.09 
TSI Tension 
Reduction Behavior 
(3 items dropped) 498 4.9 4 3.4 0 - 15 0.73 0.09 
GSR frequency 
reactivity 166 20.0 17.5 18.7 -15 - 71 0.48 -0.78 
Mean SCL reactivity 100 0.07 0.0 0.2 -0.1 - 0.7 2.10 5.32 
Mean HR reactivity 156 4.76 4.0 5.5 -8.2 - 21.7 0.46 0.29 
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Variable n M Mdn SD Range Skew. Kurtosis 
HR maximum 
reactivity 150 5.00 3.3 8.4 -9.5 - 39.4 1.22 2.39 
CAPS 
reexperiencing 292 17.7 17 8.2 0 - 38 0.22 -0.64 
CAPS avoidance 292 9.7 10 3.7 0 - 16 -0.40 -0.50 
CAPS numbing 292 18.9 19 8.7 0 - 37 -0.31 -0.47 
CAPS hyperarousal 292 21.9 23 7.8 0 - 38 -0.53 0.02 
Note. Values are reported after extreme outlier values for GSR frequency reactivity, 
Mean SCL reactivity, Mean HR reactivity, and Maximum HR reactivity were 
removed and before all variables were standardized for modeling. Skew. = skewness; 
BDI-II = Beck Depression Inventory-II; STAXI = State-Trait Anger Expression 
Inventory; TSI = Trauma Symptom Inventory; GSR = galvanic skin response; SCL = 
skin conductance level; HR = heart rate; CAPS = Clinician-Administered PTSD 
Scale. 
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Figure 1. Graphical Representation of INT-EXT Model 1.  
   
 
 
 
 
 
 
 
 
 
Figure note. TSI = Trauma Symptom Inventory; BDI-II = Beck Depression Inventory-II; 
STAXI = State-Trait Anger Expression Inventory. 
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Figure 2. Graphical Representation of the Accepted INT-EXT Model 3. 
 
 
 
 
 
 
 
 
 
Figure note. TSI = Trauma Symptom Inventory; BDI-II = Beck Depression Inventory-II; 
STAXI = State-Trait Anger Expression Inventory. 
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Figure 3. Graphical Representation of SEM Measurement Model 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure note. PTSD = posttraumatic stress disorder; GSR = galvanic skin response; SCL = 
skin conductance level; HR = heart rate; TSI = Trauma Symptom Inventory; BDI-II = Beck 
Depression Inventory-II; STAXI = State-Trait Anger Expression Inventory. 
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Figure 4. Graphical Representation of the Accepted SEM Measurement Model 2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure note. PTSD = posttraumatic stress disorder; GSR = galvanic skin response; SCL = 
skin conductance level; HR = heart rate; TSI = Trauma Symptom Inventory; BDI-II = Beck 
Depression Inventory-II; STAXI = State-Trait Anger Expression Inventory. 
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0.52 (5.13) 
-0.14 (-0.39) 1.20 (2.07) 
-0.22 (-1.43) 
0.14 (0.63) 
1 1.18 (8.05) 0.85 (6.34) 0.79 (6.46) 
1 1 1 0.79 
(2.78) 
1.51 
(1.91) 
1.19 
(2.37) 
0.73 
(6.45) 
0.87 
(11.40) 
0.98 
(13.21) 
0.27 
(4.18) 
0.05 
(1.12) 
-0.05  
(-1.17) 
Figure 5. Final SEM Structural Model Results. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure note. Values represent unstandardized factor loadings or regression coefficients, with 
critical ratio values in parentheses. Critical ratios with an absolute value > 1.96 are significant 
at the p < .05 level and are highlighted in bold font. Factor intercorrelations that are 
significant at the p < .05 level are also highlighted in bold font. PTSD = posttraumatic stress 
disorder; TSI = Trauma Symptom Inventory; BDI-II = Beck Depression Inventory-II; STAXI 
= State-Trait Anger Expression Inventory; GSR = galvanic skin response; SCL = skin 
conductance level; HR = heart rate; DSB = Dysfunctional Sexual Behavior subscale. 
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Figure 6. Latent Externalizing Moderating the Regression of Latent PTSD on Latent 
Psychophysiological Reactivity. 
 
Figure note. EXT = externalizing; SD = standard deviation. 
 
            88 
 
 
References 
Achenbach, T. M., & Edelbrock, C. S. (1978). The classification of child 
psychopathology: A review and analysis of empirical efforts. Psychological Bulletin, 
85, 1275-1301. 
Achenbach, T. M., & Edelbrock, C. S. (1984). Psychopathology of childhood. Annual 
Review of Psychology, 35, 227-256. 
Allen, J. G., Huntoon, J., & Evans, R. B. (1999). Complexities in complex posttraumatic 
stress disorder in inpatient women: Evidence from cluster analysis of MCMI-II 
personality disorder scales. Journal of Personality Assessment, 73, 449-71. 
Alpers, G. W., Wilhelm, F. H., & Roth, W. T. (2005). Psychophysiological assessment 
during exposure in driving phobic patients. Journal of Abnormal Psychology, 114, 
126-139. 
American Psychiatric Association. (1980). Diagnostic and statistical manual of mental 
disorders (3
rd
 ed.). Washington, D.C.: Author. 
American Psychiatric Association. (2000). Diagnostic and statistical manual of mental 
disorders (4
th
 ed., Text revision). Washington, D.C.: Author. 
Asmundson, G. J. G., Wright, K. D., McCreary, D. R., & Pedlar, D. (2003). Post-
traumatic stress disorder symptoms in United Nations peacekeepers: An examination 
of factor structure in peacekeepers with and without chronic pain. Cognitive 
Behaviour Therapy, 32, 26-37.  
89 
 
 
Baron, R. M., & Kenny, D. A. (1986). The moderator-mediator variable distinction in 
social psychological research: Conceptual, strategic, and statistical considerations. 
Journal of Personality and Social Psychology, 51, 1173–1182. 
Baschnagel, J. S., O’Connor, R. M., Colder, C. R., & Hawk, L. W., Jr. (2005). Factor 
structure of posttraumatic stress among Western New York undergraduates following 
September 11th terrorist attack on the World Trade Center. Journal of Traumatic 
Stress, 18, 677-684.  
Beck, A. T., Steer, R. A., & Brown, G. K. (1996). Beck Depression Inventory – Second 
Edition: Manual. San Antonio, TX: The Psychological Corporation. 
Beckham, J. C., Vrana, S. R., Barefoot, J. C., Feldman, M. E., Fairbank, J., & Moore, S. 
D. (2002). Magnitude and duration of cardiovascular responses to anger in Vietnam 
veterans with and without posttraumatic stress disorder. Journal of Consulting and 
Clinical Psychology, 70, 228-234. 
Bentler, P. M. (1990). Comparative fit indices in structural models. Psychological 
Bulletin, 107, 238-246. 
Bentler, P. M., & Bonett, D. G. (1980). Significance tests and goodness-of-fit in the 
analysis of covariance structures. Psychological Bulletin, 88, 588-606. 
Blake, D. D., Weathers, F. W., Nagy, L. M., Kaloupek, D. G., Klauminzer, G., Charney, 
D. S., et al. (1990). A clinician rating scale for assessing current and lifetime PTSD: 
The CAPS-1. The Behavior Therapist, 18, 187-188. 
Blanchard, E. B., Hickling, E. J., Buckley, T. C., Taylor, A. E., Vollmer, A., & Loos, W. 
R. (1996). Psychophysiology of posttraumatic stress disorder related to motor vehicle 
90 
 
 
accidents: Replication and extension. Journal of Consulting and Clinical Psychology, 
64, 742-751. 
Blanchard, E. B., Hickling, E. J., Taylor, A. E., Loos, W. R., & Gerardi, R. J. (1994). The 
psychophysiology of motor vehicle accident related posttraumatic stress disorder. 
Behavior Therapy, 25, 453-467. 
Blonigen, D. M., Hicks, B. M., Krueger, R. F., Patrick, C. J., & Iocono, W. G. (2005). 
Psychopathic personality traits: Heritability and genetic overlap with internalizing 
and externalizing psychopathology. Psychological Medicine, 35, 637-648.   
Boyce, W. T., Quas, J., Alkon, A., Smider, N. A., Essex, M. J., Kupfer, D. J., et al. 
(2001). Autonomic reactivity and psychopathology in middle childhood. British 
Journal of Psychiatry, 179, 144-150. 
Breslau, N., Peterson, E. L., Schultz, L. R. (2008). A second look at prior trauma and the 
posttraumatic stress disorder effects of subsequent trauma: A prospective 
epidemiological study. Archives of General Psychiatry, 65, 431-437. 
Briere, J. (1995). The Trauma Symptom Inventory (TSI): Professional manual. Odessa, 
FL: Psychological Assessment Resources. 
Browne, M. W., & Cudeck, R. (1993). Alternative ways of assessing model fit. In K. A. 
Bollen & J. S. Long (Eds.), Testing structural equation models (pp. 136-162). 
Newbury Park, CA: Sage Publications.  
Butcher, J. N., Dahlstrom, W. G., Graham, J. R., Tellegen, A., & Kaemmer, B. (1989). 
MMPI-2 (Minnesota Multiphasic Personality Inventory-2): Manual for 
administration and scoring. Minneapolis: University of Minnesota Press. 
91 
 
 
Carson, M. A., Paulus, L. A., Lasko, N. B., Metzger, L. J., Wolfe, J., Orr, S. P., et al. 
(2000). Psychophysiologic assessment of posttraumatic stress disorder in Vietnam 
nurse veterans who witnessed injury or death. Journal of Consulting and Clinical 
Psychology, 68, 890-897.  
Chou C. P., & Bentler, P. M. (1995). Estimates and tests in structural equation modeling. 
In R.H. Hoyle (Ed.), Structural equation modeling: Concepts, issues, and 
applications (pp. 37-55). London: Sage Publications. 
Clark, L. A. (1996). SNAP—Schedule for Nonadaptive and Adaptive Personality: Manual 
for administration, scoring, and interpretation. Minneapolis: University of Minnesota 
Press. 
Clarke, S. B., Rizvi, S. L., & Resick, P. A. (2008). Borderline personality characteristics 
and treatment outcome in cognitive-behavioral treatments for PTSD in female rape 
victims. Behavior Therapy, 39, 72-78. 
Cohen, H., Kotler, M., Matar, M. A., Kaplan, Z., Loewenthal, U., Miodownik, H., et al. 
(1998). Analysis of heart rate variability in posttraumatic stress disorder patients in 
response to a trauma-related reminder. Biological Psychiatry, 44, 1054-1059.  
Cohen, J., Cohen, P., West, S. G., & Aiken, L. S. (2003). Applied multiple 
regression/correlation analysis for the behavioral sciences (3
rd
 ed.). Mahwah, NJ: 
Erlbaum. 
Cook, E. W. III, Melamed, B. G., Cuthbert, B. N., McNeil, D. W., & Lang, P. J. (1988). 
Emotional imagery and the differential diagnosis of anxiety. Journal of Consulting 
and Clinical Psychology, 56, 734-740. 
92 
 
 
Cortina, J. M., Chen, G., & Dunlap, W. P. (2001). Testing interaction effects in LISREL: 
Examination and illustration of available procedures. Organizational Research 
Methods, 4, 324-360. 
Cox, B. J., Clara, I. P., & Enns, M. W. (2002). Posttraumatic stress disorder and the 
structure of common mental disorders. Depression and Anxiety, 15, 168-171. 
Cuthbert, B. N., Lang, P. J., Strauss, C., Drobes, D., Patrick, C. J. & Bradley, M. M. 
(2003). The psychophysiology of anxiety disorder: Fear memory imagery. 
Psychophysiology, 40, 407-422. 
DuHamel, K. N., Ostroff, J., Ashman, T., Winkel, G., Mundy, E. A., Keane, T. M. et al. 
(2004). Construct validity of the Posttraumatic Stress Disorder Checklist in cancer 
survivors: Analyses based on two samples. Psychological Assessment, 16, 255-266.  
Eaton, N. R., Krueger, R. F., Keyes, K. M., Skodol, A. E., Markon, K. E., Grant, B. F., et 
al. (2011). Borderline personality disorder co-morbidity: Relationship to the 
internalizing-externalizing structure of common mental disorders. Psychological 
Medicine, 41, 1041-1050. 
Egloff, B., Schmukle, S. C., Burns, L. R., & Schwerdtfeger, A. (2006). Spontaneous 
emotion regulation during evaluated speaking tasks: Associations with negative 
affect, anxiety expression, memory, and physiological responding. Emotion, 6, 356-
366. 
El-Sheikh, M. & Harger, J. (2001). Appraisals of marital conflict and children’s 
adjustment, health, and physiological reactivity. Developmental Psychology, 37, 875-
885. 
93 
 
 
El-Sheikh, M. (2005). The role of emotional responses and physiological reactivity in the 
marital conflict-child functioning link. Journal of Child Psychology and Psychiatry, 
46, 1191-1199. 
First, M. B., Gibbon, M., Spitzer, R. L., & Williams, J. B. W. (1996). Structured Clinical 
Interview for DSM-IV (SCID). New York: New York State Psychiatric Institute, 
Biometrics Research Department. 
Foa, E. B., Zinbarg, R., & Rothbaum, B. O. (1992). Uncontrollability and 
unpredictability in post-traumatic stress disorder: An animal model. Psychological 
Bulletin, 112, 218-238.  
Forbes, D., Creamer, M., Allen, N., Elliott, P., McHugh, T., Debenham, P., et al. (2003). 
MMPI-2 based subgroups of veterans with combat-related PTSD. Journal of Nervous 
and Mental Disease, 191, 531-537. 
Forbes, D., Elhai, J. D., Miller, M. W., & Creamer, M. (2010). Internalizing and 
externalizing in posttraumatic stress disorder: A latent class analysis. Journal of 
Traumatic Stress, 23, 340-349. 
Fowles, D. C., Kochanska, G., & Murray, K. (2000). Electrodermal activity and 
temperament in preschool children. Psychophysiology, 37, 777-787. 
Friedman, M. J., Resick, P. A., Bryant, R. A., Strain, J., Horowitz, M., & Spiegel, D. 
(2011). Classification of trauma and stressor-related disorders in DSM-5. Depression 
and Anxiety, 28, 737-749. 
94 
 
 
Friedrich, W. N., Tyler, J. D., & Clark, J. A. (1985). Personality and psychophysiological 
variables in abusive, neglectful, and low-income control mothers. Journal of Nervous 
and Mental Disease, 173, 449-460.  
Frodi A. M., & Lamb, M. F. (1980) Child abusers’ responses to infant smiles and cries. 
Child Development, 51, 238-241. 
Fu, Q., Koenen, K. C., Miller, M. W., Heath, A. C., Bucholz, K. K., Lyons, M. J., et al. 
(2007). Differential etiology of posttraumatic stress disorder with conduct disorder 
and major depression in male veterans. Biological Psychiatry, 62, 1088-1094. 
Funkenstein, D. H., King, S. H., & Drolette, M. E. (1954). The direction of anger during 
a laboratory stress-inducing situation. Psychosomatic Medicine, 16, 404-413. 
Gentry, W. D., Chesney, A. P., Gary, H. G., Hall, R. P., & Harburg, E. (1982). Habitual 
anger-coping styles: I. effect on mean blood pressure and risk for essential 
hypertension. Psychosomatic Medicine, 44, 195-202.  
Griffin, M. G., Resick, P. A., & Mechanic, M. B. (1997). Objective assessment of 
peritraumatic dissociation: Psychophysiological indicators. American Journal of 
Psychiatry, 154, 1081-1088. 
Gutner, C. A., Pineles, S. L., Griffin, M. G., Bauer, M. R., Weierich, M. R., & Resick, P. 
A. (2010). Physiological Predictors of Posttraumatic Stress Disorder. Journal of 
Traumatic Stress, 23, 775–784. 
Harburg, E., Blakelock, E. H., & Roeper, P. J. (1979). Resentful and reflective coping 
with arbitrary authority and blood pressure: Detroit. Psychosomatic Medicine, 41, 
189-202. 
95 
 
 
Hare, R. D. (1965). Psychopathy, fear arousal and anticipated pain. Psychological 
Reports, 16, 499-502. 
Hare, R. D. (1978). Psychopathy and electrodermal responses to nonsignal stimulation. 
Biological Psychology, 6, 237-246.  
Hare, R. D. (1982). Psychopathy and physiological activity during anticipation of an 
aversive stimulus in a distraction paradigm. Psychophysiology, 11, 197-206. 
Hare, R. D., & Craigen, D. (1974). Psychopathy and physiological activity in a mixed-
motive game situation. Psychophysiology, 11, 197-206.  
Hare, R. D., Frazelle, J., & Cox, D. N. (1978). Psychopathy and physiological responses 
to threat of an aversive stimulus. Psychophysiology, 15, 165-172. 
Hare, R. D., & Quinn, M. J. (1971). Psychopathy and autonomic conditioning. Journal of 
Abnormal Psychology, 71, 223-235. 
Harkness, A. R., McNulty, J. L., Ben-Porath, Y. S., & Graham, J. R. (2002). MMPI-2 
Personality Psychopathology Five (PSY-5) Scales. Minneapolis, MN: University of 
Minnesota Press. 
Herpertz, S. C., Mueller, B., Qunaibi, M., Lichterfeld, C., Konrad, K., & Herpertz-
Dahlmann, B. (2005). Response to emotional stimuli in boys with conduct disorder. 
American Journal of Psychiatry, 162, 1100-1107.  
Hettema, J. M., An, S. S., Neale, M. C., Bukszar, J., van den Oord, E. J. C. C., Kendler, 
K. S., et al. (2006). Association between glutamic acid decarboxylase genes and 
anxiety disorders, major depression, and neuroticism. Molecular Psychiatry, 11, 752-
762. 
96 
 
 
Hettema, J. M., Neale, M. C., Myers, J. M., Prescott, C. A., & Kendler, K. S. (2006). A 
population-based twin study of the relationship between neuroticism and internalizing 
disorders. American Journal of Psychiatry, 163, 857-864.  
Hoehn-Saric, R., McLoed, D. R., & Zimmerli, W. D. (1989). Somatic manifestations in 
women with generalized anxiety disorder: Psychophysiological responses to 
psychological distress. Archives of General Psychiatry, 46, 1113-1119. 
Hofmann, S. G., Moscovitch, D. A., Litz, B. T., Kim, H. J., Davis, L. L., & Pizzagalli, D. 
A. (2005). The worried mind: Autonomic and prefrontal activation during worry. 
Emotion, 5, 464-475.  
Holowka, D. W., Marx, B. P., Kaloupek, D. G., & Keane, T. M. (2012). PTSD symptoms 
among male Vietnam veterans: Prevalence and associations with diagnostic status. 
Psychological Trauma: Theory, Research, Practice, and Policy, 4, 285-292. 
Hoyle, R. H. (1995). The structural equation modeling approach: Basic concepts and 
fundamental issues. In R.H. Hoyle (Ed.), Structural equation modeling: Concepts, 
issues, and applications (pp. 1-15). London: Sage Publications. 
Hu, L., & Bentler, P. M. (1998). Fit indices in covariance structure modeling: Sensitivity 
to underparameterized model misspecification. Psychological Methods, 3, 424–453. 
Humphreys, K. L., Foley, K. M., Feinstein, B. A., Mark, B. P., Kaloupek, D. G., & 
Keane, T. M. (2012). The influence of externalizing comorbidity on 
psychophysiological reactivity among veterans with posttraumatic stress disorder. 
Psychological Trauma: Theory, Research, Practice, and Policy, 4, 145-151. 
97 
 
 
Hyer, L., Davis, H., Albrecht, W., Boudewyns, P., & Woods, G. (1994). Cluster analysis 
of MCMI and MCMI-II on chronic PTSD victims. Journal of Clinical Psychology, 
50, 502-515. 
Iacono, W. G., Carlson, S. R., & Malone, S. M. (2000). Identifying a multivariate 
endophenotype for substance use disorders using psychophysiological measures. 
International Journal of Psychophysiology, 38, 81-96. 
Ishikawa, S. S., Raine, A., Lencz, T., Bihrle, S., & Lacasse, L. (2001). Autonomic stress 
reactivity and executive functions in successful and unsuccessful criminal 
psychopaths from the community. Journal of Abnormal Psychology, 3, 423-432. 
James, L. M., & Taylor, J. (2008). Revisiting the structure of mental disorders: 
Borderline personality disorder and the internalizing/externalizing spectra. British 
Journal of Clinical Psychology, 47, 361-380. 
Keane, T. M., Kolb, L. C., Kaloupek, D. G., Orr, S. P., Blanchard, E. B., Thomas, R. G., 
et al. (1998). Utility of psychophysiological measurement in the diagnosis of 
posttraumatic stress disorder: Results from a Department of Veterans Affairs 
Cooperative Study. Journal of Consulting and Clinical Psychology, 66, 914-923.  
Kenardy, J., Oei, T. P., Weir, D., & Evans, L. (1993). Phobic anxiety in panic disorder: 
Cognition, heart rate, and subjective anxiety. Journal of Anxiety Disorders, 7, 359-
371. 
Kendler, K. S., Prescott, C. A., Myers, J., & Neale, M. C. (2003). The structure of genetic 
and environmental risk factors for common psychiatric and substance use disorders in 
men and women. Archives of General Psychiatry, 60, 929-937. 
98 
 
 
Kessler, R. C., Chiu, W. T., Demler, O., & Walters, E. E. (2005). Prevalence, severity, 
and comorbidity of 12-month DSM–IV disorders in the National Comorbidity Survey 
Replication. Archives of General Psychiatry, 62, 617–627. 
Kessler, R. C., Sonnega, A., Bromet, E., Hughes, M., & Nelson, C. B. (1995). 
Posttraumatic stress disorder in the National Comorbidity Survey. Archives of 
General Psychiatry, 52, 1048-1060.  
King, D. W., Leskin, G. A., King, L. A., & Weathers, F. A. (1998). Confirmatory factor 
analysis of the Clinician-Administered PTSD Scale: Evidence for the dimensionality 
of posttraumatic stress disorder. Psychological Assessment, 10, 90-96. 
Kline, R. B. (2005). Principles and practice of structural equation modeling (2
nd
 ed.). 
New York: Guilford Press.  
Kraemer, H. C., Kiernan, M., Essex, M., & Kupper, D. J. (2008). How and why criteria 
defining moderators and mediators differ between the Baron & Kinney and 
MacArthur approaches. Health Psychology, 27, S101-S108. 
Krueger, R. F. (1999). The structure of common mental disorders. Archives of General 
Psychiatry, 56, 921-926.  
Krueger, R. F., Caspi, A., Moffitt, T. E., & Silva, P. A. (1998). The structure and stability 
of common mental disorders (DSM-III-R): A longitudinal-epidemiological study. 
Journal of Abnormal Psychology, 107, 216-227.  
Krueger, R. F., Chentsova-Dutton, Y. E., Markon, K. E., Goldberg, D., & Ormel, J. 
(2003). A cross-cultural study of the structure of comorbidity among common 
99 
 
 
psychopathological syndromes in the general health care setting. Journal of Abnormal 
Psychology, 112, 437-447.  
Krueger, R. F., Hicks, B. M., Patrick, C. J., Carlson, S. R., Iacono, W. G., & McGue, M. 
(2002). Etiologic connections among substance dependence, antisocial behavior, and 
personality: Modeling the externalizing spectrum. Journal of Abnormal Psychology, 
111, 411-424. 
Krueger, R. F., & Markon, K. E. (2006). Reinterpreting comorbidity: A model-based 
approach to understanding and classifying psychopathology. Annual Review of 
Clinical Psychology, 2, 111-133. 
Krueger, R. F., Markon, K. E., Patrick, C. J., Benning, S. D., & Kramer, M. D. (2007). 
Linking antisocial behavior, substance use, and personality: An integrative 
quantitative model of the adult externalizing spectrum. Journal of Abnormal 
Psychology, 116, 645-666.  
Krueger, R. F., McGue, M., & Iacono, W. G. (2001). The higher-order structure of 
common DSM mental disorders: Internalization, externalization, and their 
connections to personality. Personality and Individual Differences, 30, 1245-1259. 
Kuo, J. R., & Linehan, M. M. (2009). Disentangling emotion process in borderline 
personality disorder: Physiological and self-reported assessment of biological 
vulnerability, baseline intensity, and reactivity to emotionally evocative stimuli. 
Journal of Abnormal Psychology, 118, 531-544.;  
Lanius, R. A., Williamson, P. C., Densmore, M., Boksman, K., Gupta, M. A., Neufeld, R. 
W., et al. (2001). Neural correlates of traumatic memories in posttraumatic stress 
100 
 
 
disorder: A functional MRI investigation. American Journal of Psychiatry, 158, 
1920–1922.  
Limberg, A., Barnow, S., Freyberger, J. J., & Hamm, A. O. (2011). Emotional 
vulnerability in borderline personality disorder is cue specific and modulated by 
traumatization. Biological Psychiatry, 69, 574-582. 
Litz, B. (1992). Emotional numbing in combat-related post-traumatic stress disorder: A 
critical review and reformulation. Clinical Psychology Review, 12, 417-432. 
Loranger, A. W. (1999). International Personality Disorder Examination: DSM–IV and 
ICD-10 interviews. Lutz, FL: Psychological Assessment Resources. 
Lorber, M. F. (2004). Psychophysiology of aggression, psychopathy, and conduct 
problems: A meta-analysis. Psychological Bulletin, 130, 531-552.  
Lykken, D. T. (1957). A study of anxiety in the sociopathic personality. Journal of 
Abnormal and Social Psychology, 55, 6-10.  
Lynam, D. R. (1996). Early identification of chronic offenders: Who is the fledgling 
psychopath? Psychological Bulletin, 120, 209-234. 
MacKinnon, D. P., & Luecken, L. J. (2008). How and for whom? Mediation and 
moderation in health psychology. Health Psychology, 27, S99-S100. 
Malloy, P. F., Fairbank, J. A., & Keane, T. M. (1983). Validation of a multimethod 
assessment of posttraumatic stress disorders in Vietnam veterans. Journal of 
Consulting and Clinical Psychology, 51, 488-494. 
101 
 
 
Marshall, G. N. (2004). Posttraumatic Stress Disorder Symptom Checklist: Factor 
structure and English-Spanish measurement invariance. Journal of Traumatic Stress, 
17, 223-230.  
McDonagh-Coyle, A., McHugo, G. J., Friedman, M. J., Schnurr, P. P., Zayfert, C., & 
Descamps, M. (2001). Psychophysiological reactivity in female sexual abuse 
survivors. Journal of Traumatic Stress, 14, 667-683. 
McNally, R. J., & Eke, M. E. (1996). Anxiety sensitivity, suffocation fear, and breath-
holding duration as predictors of response to carbon dioxide challenge. Journal of 
Abnormal Psychology, 105, 146-149.  
McNeil, D. W., Vrana, S. R., Melamed, B. G., Cuthbert, B. N., & Lang, P. J. (1993). 
Emotional imagery in simple and social phobia: Fear versus anxiety. Journal of 
Abnormal Psychology, 102, 212-225. 
McWilliams, L. A., Cox, B. J., & Asmundson, G. J. G. (2005). Symptom structure of 
posttraumatic stress disorder in a nationally representative sample. Journal of Anxiety 
Disorders, 19, 626-641.  
Mechanic, M. B., Uhlmansiek, M. H., Weaver, T. L., & Resick, P. A. (2000). The impact 
of severe stalking experienced by acutely battered women: An examination of 
violence, psychological symptoms and strategic responding. Violence and Victims, 
15, 443-458. 
Mechanic, M. B., Weaver, T. L., & Resick, P. A. (2000). Intimate partner violence and 
stalking behavior: Exploration of patterns and correlates in a sample of acutely 
battered women. Violence and Victims, 15, 55-72. 
102 
 
 
Meehan, J. C., Holtzworth-Munroe, A., & Herron, K. (2001). Maritally violent men's 
heart rate reactivity to marital interactions: A failure to replicate the Gottman et al. 
(1995) typology. Journal of Family Psychology, 15, 394-408. 
Michelson, L., & Mavassakalian, M. (1985). Psychophysiological outcome of behavioral 
and pharmacological treatments of agoraphobia. Journal of Consulting and Clinical 
Psychology, 53, 229-236. 
Miller, M. W. (2003). Personality and the etiology and expression of PTSD: A three-
factor model perspective. Clinical Psychology: Science and Practice, 10, 373-393. 
Miller, M. W., Fogler, J. M., Wolf, E. J., Kaloupek, D. G., & Keane, T. M. (2008). The 
internalizing and externalizing structure of psychiatric comorbidity in combat 
veterans. Journal of Traumatic Stress, 21, 58-65. 
Miller, M. W., Greif, J. L., & Smith, A. A. (2003). Multidimensional Personality 
Questionnaire profile of veterans with traumatic combat exposure: Externalizing and 
internalizing subtypes. Psychological Assessment, 15, 205-215.  
Miller, M. W., Kaloupek, D. G., Dillon, A. L., & Keane, T. M. (2004). Externalizing and 
internalizing subtypes of combat-related PTSD: A replication and extension using the 
PSY-5 Scales. Journal of Abnormal Psychology, 113, 636-645.  
Miller, M. W., & Resick, P. A. (2007). Internalizing and externalizing subtypes in female 
sexual assault survivors: Implications for the understanding of complex PTSD. 
Behavior Therapy, 38, 58-71. 
103 
 
 
Miller, M. W., Vogt, D. S., Mozley, S. L., Kaloupek, D. G., & Keane, T. M. (2006). 
PTSD and substance-related problems: The mediating roles of disconstraint and 
negative emotionality. Journal of Abnormal Psychology, 115, 369–379. 
Miller, M. W., Wolf, E. J., Reardon, A., Greene, A., Ofrat, S., & McInerney, S. (2012). 
Personality and the latent structure of PTSD comorbidity. Journal of Anxiety 
Disorders, 26, 599-607. 
Millon, T. (1994). Millon Clinical Multiaxial Inventory–III manual. Minneapolis, MN: 
National Computer Systems. 
Muthen, B., & Muthen, L. (1998-2007). Mplus user’s guide. Los Angeles: Author. 
Ogloff, J. R., & Wong, S. (1990). Electrodermal and cardiovascular evidence of a coping 
response in psychopaths. Criminal Justice and Behavior, 17, 231-245.  
Ollendick, T. J., & King, N. J. (1994). Diagnosis, assessment, and treatment of 
internalizing problems in children: The role of longitudinal data. Journal of 
Consulting and Clinical Psychology, 62, 918-927.  
Orr, S. P., Lasko, N. B., Metzger, L. J., Berry, N. J., Ahern, C. E., & Pitman, R. K. 
(1998). Psychophysiologic assessment of women with posttraumatic stress disorder 
resulting from childhood sexual abuse. Journal of Consulting and Clinical 
Psychology, 66, 906-913.  
Orr, S. P., McNally, R. J., Rosen, G. M., & Shalev, A. Y. (2004). Psychophysiologic 
reactivity: Implications for conceptualizing PTSD. In G. M. Rosen (Ed.), 
Posttraumatic stress disorder: Issues and controversies (pp. 101-126). West Sussex, 
England: John Wiley & Sons. 
104 
 
 
Orr, S. P., Metzger, L. J., Miller, M. W., & Kaloupek, D. G. (2004). Psychophysiological 
assessment of PTSD. In J. P. Wilson & T. M. Keane (Eds.), Assessing psychological 
trauma and PTSD (2
nd
 ed.; pp. 289-343). New York: Guilford Press. 
Orr, S. P., Pitman, R. K., Lasko, N. B., & Herz, L. R. (1993). Psychophysiological 
assessment of posttraumatic stress disorder imagery in World War II and Korean 
combat veterans. Journal of Abnormal Psychology, 102, 152-159.   
Orr, S. P., & Roth, W. T. (2000). Psychophysiological assessment: Clinical applications 
for PTSD. Journal of Affective Disorders, 61, 225-240. 
Orth, U., & Wieland, E. (2006). Anger, hostility, and posttraumatic stress disorder in 
trauma-exposed adults: A meta-analysis. Journal of Consulting and Clinical 
Psychology, 74, 698-706. 
Ortiz, J., & Raine, A. (2004). Heart rate level and antisocial behavior in children and 
adolescents: A meta-analysis. Journal of the American Academy of Child and 
Adolescent Psychiatry, 43, 154-162. 
Pallmeyer, T. P., Blanchard, E. B., & Kolb, L. C. (1986). The psychophysiology of 
combat-induced post-traumatic stress disorder in Vietnam veterans. Behaviour 
Research and Therapy, 24, 645-652.  
Palmieri, P. A., & Fitzgerald, L. F. (2005). Confirmatory factor analysis of posttraumatic 
stress symptoms in sexually harassed women. Journal of Traumatic Stress, 18, 657-
666.  
105 
 
 
Palmieri, P. A., Marshall, G. N., & Schell, T. L. (2007). Confirmatory factor analysis of 
posttrauamtic stress symptoms in Cambodian refugees. Journal of Traumatic Stress, 
20, 207-216. 
Palmieri, P. A., Weathers, F. W., Difede, J., & King, D. W. (2007).  Confirmatory factor 
analysis of the PTSD Checklist and the Clinician-Administered PTSD Scale in 
disaster workers exposed to the World Trade Center Ground Zero. Journal of 
Abnormal Psychology, 116, 329-341. 
Patrick, C. J., Curtin, J. J., & Tellegen, A. (2002). Development and validation of a brief 
form of the Multidimensional Personality Questionnaire. Psychological Assessment, 
14, 150-163. 
Pietrzak, R. H., Goldstein, R. B., Southwick, S. M., & Grant, B. F. (2011). Prevalence 
and Axis I comorbidity of full and partial posttraumatic stress disorder in the United 
States: Results from Wave 2 of the National Epidemiologic Survey on Alcohol and 
Related Disorders. Journal of Anxiety Disorders, 25, 456-465. 
Pineles, S. L., Mostoufi, S. M., Ready, C. B., Street, A. E., Griffin, M. G., & Resick, P. 
A. (2010). Trauma reactivity, avoidant coping, and PTSD symptoms: A moderating 
relationship? Journal of Abnormal Psychology, 120, 240-246. 
Pitman, R. K., Lanes, D. M., Williston, S. K., Guillaume, J. L., Metzger, L. J., Gehr, G. 
M., et al. (2001). Psychophysiologic assessment of posttraumatic stress disorder in 
breast cancer patients. Psychosomatics, 42, 133-140.  
Pitman, R. K., Orr, S. P., Forgue, D. F., Altman, B., de Jong, J. B., & Herz, L. R. (1990). 
Psychophysiologic responses to combat imagery of Vietnam veterans with 
106 
 
 
posttraumatic stress disorder versus other anxiety disorders. Journal of Abnormal 
Psychology, 99, 49-54.  
Pitman, R. K., Orr, S. P., Forgue, D. F., de Jong, J. B., & Claiborn, J. M. (1987). 
Psychophysiologic responses of posttraumatic stress disorder imagery in Vietnam 
combat veterans. Archives of General Psychiatry, 44, 970-975.   
Pole, N. (2007). The psychophysiology of posttraumatic stress disorder: A meta-analysis. 
Psychological Bulletin, 133, 725-746. 
Raine, A., Venables, P. H., & Williams, M. (1995). High autonomic arousal and 
electrodermal orienting at age 15 years as protective factors against criminal behavior 
at age 29 years. American Journal of Psychiatry, 152, 1595-1600.  
Rasmussen, A., Smith, H., & Keller, A. S. (2007). Factor structure of PTSD symptoms 
among West and Central African refugees. Journal of Traumatic Stress, 20, 271-280. 
Resick, P. A., Galovski, T. E., O’Brien Uhlmansiek, M., Scher, C. D., Clum, G. A., & 
Young-Xu, Y. (2008). A randomized clinical trial to dismantle components of 
Cognitive Processing Therapy for posttraumatic stress disorder in female victims of 
interpersonal violence. Journal of Consulting and Clinical Psychology, 76, 243-258.  
Rielage, J. K., Hoyt, T., & Renshaw, K. (2010). Internalizing and externalizing 
personality styles and psychopathology in OEF-OIF veterans. Journal of Traumatic 
Stress, 23, 350-357.  
Robinson, J. L., Kagan, J., Reznick, J. S., & Corley, R. (1992). The heritability of 
inhibited and uninhibited behavior: A twin study. Developmental Psychology, 28, 
1030-1037.   
107 
 
 
Sartory, G., Roth, W. T., & Kopell, M. L. (1992). Psychophysiological assessment of 
driving phobia. Journal of Psychophysiology, 6, 311-320. 
Schinka, J. A., Brown, L. M., Borenstein, A. R., & Mortimer, J. A. (2007). Confirmatory 
factor analysis of the PTSD Checklist in the elderly. Journal of Traumatic Stress, 20, 
281-289. 
Schmahl, C. G., Elzinga, B. M., Ebner, U. W., Simms, T., Sanislow, C., Vermetten, E., et 
al. (2004). Psychophysiological reactivity to traumatic and abandonment scripts in 
borderline personality and posttraumatic stress disorders: A preliminary report. 
Psychiatry Research, 126, 33-42. 
Schmauk, F. (1970). Punishment, arousal, and avoidance learning in psychopaths. 
Journal of Abnormal Psychology, 76, 325-335.  
Schmidt, K., Solant, M. V., & Bridger, W. H. (1985). Electrodermal activity of 
undersocialized aggressive children: A pilot study. Journal of Child Psychology and 
Psychiatry, 26, 653-660.  
Sellbom, M., Ben-Porath, Y. S., & Bagby, R. M. (2008). On the hierarchical structure of 
mood and anxiety disorders: Confirmatory evidence and elaboration of a model of 
temperament markers. Journal of Abnormal Psychology, 117, 576-590.  
Shalev, A. Y., Orr, S.P., & Pitman, R. K. (1993). Psychophysiologic assessment of 
traumatic imagery in Israeli civilian patients with posttraumatic stress disorder. 
American Journal of Psychiatry, 150, 620-624. 
Shin, L. M., McNally, R. J., Kosslyn, S. M., Thompson, W. L., Rauch, S. L., Alpert, N. 
M., et al. (1999). Regional cerebral blood flow during script-driven imagery in 
108 
 
 
childhood sexual abuse-related PTSD: A PET investigation. American Journal of 
Psychiatry, 156, 575–584. 
Siddle, D. A. T. (1977). Electrodermal activity and psychopathy. In S. A. Mednick & K. 
O. Christiansen (Eds.), Biosocial bases of criminal behavior (pp. 199-212). New 
York: Gardner Press.   
Simms, L. J., Watson, D., & Doebbeling, B. N. (2002). Confirmatory factor analysis of 
posttraumatic stress symptoms in deployed and nondeployed veterans of the Gulf 
War. Journal of Abnormal Psychology, 111, 637-647. 
Slade, T., & Watson, D. (2006). The structure of common DSM-IV and ICD-10 mental 
disorders in the Australian general population. Psychological Medicine, 36, 1593-
1600. 
Spielberger, C. D. (1988). Manual for the State-Trait Anger Expression Inventory 
(STAXI). Odessa, FL: Psychological Assessment Resources.  
Spielberger, C. D., & Sydeman, S. J. (1994). State-Trait Anxiety Inventory and State-
Trait Anger Expression Inventory. In M. E. Maruish (Ed.), The use of psychological 
testing for treatment planning and outcome assessment (pp. 292-321). Hillsdale, NJ: 
Lawrence Erlbaum Associates. 
SPSS Inc. (2007). SPSS base 16.0 user’s guide. Chicago: SPSS Inc. 
Steiger, J. H. (1990). Structural model evaluation and modification: An interval 
estimation approach. Multivariate Behavioral Research, 25, 173-180.  
Sylvers, P., Brubaker, N., Alden, S. A., Brennan, P. A., & Lilienfeld, S. O. (2008). 
Differential endophenotypic markers of narcissistic and antisocial personality 
109 
 
 
features: A psychophysiological investigation. Journal of Research in Personality, 
42, 1260-1270. 
Tabachnick, B. G., & Fidell, L. S. (2001). Using multivariate statistics (4
th
 ed.). Boston: 
Allyn and Bacon. 
Tellegen, A. (1985). Structures of mood and personality and their relevance to assessing 
anxiety with an emphasis on self-report. In A. J. Tuma and J. D. Maser (Eds.), 
Anxiety and the anxiety disorders (pp. 681-706). Hillsdale, NJ: Erlbaum. 
Tellegen, A. (in press). Manual for the Multidimensional Personality Questionnaire. 
Minneapolis, MN: University of Minnesota Press.  
Tellegen, A., Lykken, D. T., Bouchard, T. J., Jr., Wilcox, K. J., Segal, N. L., & Rich, S. 
(1988). Personality similarity in twins reared apart and together. Journal of 
Personality and Social Psychology, 54, 1031-1039.  
Thayer, J. F., Friedman, B. H., & Borkovec, T. D. (1996). Autonomic characteristics of 
generalized anxiety disorder and worry. Biological Psychiatry, 39, 255-266. 
Torgersen, S., Kringlen, E. K., & Cramer, V. (2001). The prevalence of personality 
disorders in a community sample. Archives of General Psychiatry, 58, 590-596. 
Tucker, P., Smith, K. L., Marx, B., Jones, D., Miranda, R., & Lensgraf, J. (2000). 
Fluvoxamine reduces physiologic reactivity to trauma scripts in posttraumatic stress 
disorder. Journal of Clinical Psychopharmacology, 20, 367–372. 
Vollebergh, W. A. M., Iedema, J., Bijl, R. V., de Graaf, R., Smit, F., & Ormel, J. (2001). 
The structure and stability of common mental disorders: The NEMESIS Study. 
Archives of General Psychiatry, 58, 597-603. 
110 
 
 
Watson, D. (2005). Rethinking the mood and anxiety disorders: A quantitative 
hierarchical model for DSM-V. Journal of Abnormal Psychology, 114, 522-536. 
Weathers, F. W., Ruscio, A. M., & Keane, T. M. (1999). Psychometric properties of nine 
scoring rules for the Clinician-Administered Posttraumatic Stress Disorder Scale. 
Psychological Assessment, 11, 124-133. 
Weiss, D. S. (2004). Structured clinical interview techniques for PTSD. In J. P. Wilson & 
T. M. Keane (Eds.), Assessing psychological trauma and PTSD (2
nd
 ed.; pp. 289-
343). New York: Guilford Press. 
Wilhelm, F. H., & Roth, W. T. (1998). Taking the laboratory to the skies: Ambulatory 
assessment of self-report, autonomic, and respiratory responses in flying phobia. 
Psychophysiology, 35, 596-606. 
Wilhelm, F. H., Gerlach, A. L., & Roth, W. T. (2001). Slow recovery from voluntary 
hyperventilation in panic disorder. Psychosomatic Medicine, 63, 638-649. 
Wolf, E. J., Miller, M. W., Harrington, K. M., & Reardon, A. (2012). Personality-based 
latent classes of posttraumatic psychopathology: Personality disorders and the 
internalizing/externalizing model. Journal of Abnormal Psychology, 121, 256-262. 
Wolf, E. J., Miller, M. W., Krueger, R. F., Lyons, M. J., Tsuang, M. T., & Koenen, K. C. 
(2010). Posttraumatic stress disorder and the genetic structure of comorbidity. 
Journal of Abnormal Psychology, 119, 320-330. 
Wothke, W. (1993). Nonpositive definite matrices in structural modeling. In K. A. Bollen 
& J. S. Long (Eds.), Testing structural equation models. Newbury Park, CA: Sage 
Publications.  
111 
 
 
Zuckerman, M., Kuhlman, D. M., & Camac, C. (1988). What lies beyond E and N? 
Factor analysis of scales believed to measure basic dimensions of personality. Journal 
of Personality and Social Psychology, 54, 96-107. 
 
            112 
 
Curriculum Vitae 
113 
 
114 
 
 
115 
 
116 
 
 
 
 
 
 
